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EIGHT   WEEKS    CIVIC    STUDY    ABROAD. 

By  F.  Lut her  Ford,  Mem.  Conn.  Soc.  C.  E. 

My  sympathy  goes  out  to  3'ou,  gentlemen,  because  I  am  going 
to  try  an  experiment  similar  to  the  one  I  tried  in  this  same  place 
two  years  ago.  Then  I  gave  an  illustrated  lecture  on  some  studies 
of  American  cities  from  the  civic  standpoint.  I  am  going  to 
spring  a  new  one  on  you  to-day,  a  similar  lecture  from  an 
European  standpoint.  I  do  not  know  how  it  will  work  out. 
Some  of  the  slides  which  I  am  to  show  you  did  not  reach  me 
last  night.  Out  of  a  collection  of  about  four  hundred  and  fifty 
I  wanted  to  select  about  one  hundred  and  twenty-five  which 
would  fairly  represent  the  various  municipal  improvements  which 
I  inspected  abroad. 

The  trip  which  I  made  last  summer  consisted  of  about  ten 
weeks,  eight  weeks  abroad  and  the  balance  going  and  coming. 
During  that  time  I  visited  about  thirty-five  prominent  towns  in 
England,  Scotland,  Belgium,  Holland,  Germany,  Austria  and 
France.  After  this  experience  I  want  to  advise  that,  if  any  of 
you  are  contemplating  a  similar  trip,  do  one  of  two  things, — either 
allow  double  the  time  for  the  trip,  or  else  cut  out  about  half 
the  cities,  because  it  is  altogether  too  strenuous  to  attempt  to 
cover  such  a  large  number  of  cities  in  such  a  limited  time. 

The  trip  was  made  on  the  steamship  Campania,  one  of  the 
speediest  and  most  seaworthy  of  the  Cunard  liners ;  in  fact,  it 
was  the  most  speedy  boat  afloat  previous  to  the  arrival  of  the 
Lusitania  and  the  Maurctania.  A  pleasant  feature  of  a  trip  of 
this  kind  is  the  fact  that  the  salt-water  traveler,  although  separated 
a  great  distance  from  his  friends  and  home,  is  really  never  out 
of  touch  with  them.  Any  great  event  which  happens  on  this 
side  is  chronicled  in  a  paper  which  is  daily  published  on  the  boat. 

We  are  going  to  make  the  trip  very  speedily,  and  I  will  now 
show  you  the  slides.  The  first  view  shows  the  passengers  leaving 
the  boat  for  Queenstown.  They  are  to  tour  through  Ireland 
before  reaching  Scotland  and  England.  About  seventy-five  or 
one  hundred  first  class  passengers  left  the  boat  for  Queenstown. 
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The  distance  from  Queenstown  to  Liverpool  is  very  short  as  we 
arrived  there  the  following  morning.  The  marine  landing  -• 
in  Liver] 1  is  shown  in  this  view.  It  is  one  of  the  most  inter- 
esting landing  stages  to  be  found  in  any  foreign  country.  This 
portion  that  1  show  you  is  really  a  long  island.  The  landing 
stage  Boats  on  a  number  of  large  pontoons,  and  the  shore  end  is 
connected  by  means  of  bridges  which  arc  fastened  at  the  pontoon 
end.     This  is  necessary  because  of  the  variations  in  the  tide  at 


■     l\    ONE  Of     ["HE  GREA1     MUNICIPAL    DOCKS    IN    LIVERPOOL,    I  n..i   \N|. 


rpool.  They  have  a  very  heavy  tide  there.  It  is  about 
twenty-Miie  feet  as  compared  with  six  feet  which  we  have  here 
in  New  I  Iaven. 

The  term  "(luck"  in  Liverpool  is  an  expression  used  to  define 
an  inland  basin,  or  what  we  mighl  term  a  harbor,  which  has  been 
separated  from  the  outside  by  mean-  of  gates  or  locks  through 

which   the-  boats  pass  into  the  basin.      The   water  inside  i^  main 

tained  at  a  uniform  depth  of  about  thirty   feet,  so  as  to  permit 
the  entrance  of  the  largest  steamships,  drawing  perhaps  twenty- 
eight   feet  of  water.     This  shows  the  locks  with  the  Lusitania 
ng  through  int<  i  i  'in-  i  >f  these  dock-. 
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This  is  one  of  the  larger  docks  in  Liverpool,  showing  their 
construction  and  great  use.  A  person  who  has  never  visited  the 
Liverpool  docks  has  no  idea  of  their  magnitude  or  the  amount 
of  shipping  done  there.  One  afternoon  I  walked  about  four 
hours  with  an  engineer  connected  with  the  Dock  Board,  the 
Board  having  charge  of  the  construction  and  maintenance  of  these 
great  docks.  When  I  was  tired  out  and  glad  to  stop,  he  informed 
me  that  we  had  then  walked  over  about  one-quarter  of  the  great 
dock  area.  Not  a  foot  of  the  waterfront  across  the  Mersey  River 
is  owned  by  any  private  individual.  It  is  all  public  property. 
It  is  all  maintained  for  the  benefit  of  the  citizens  themselves. 
Practically  all  of  the  variou's  public  utilities  are  handled  in  the 
same  way.  In  Liverpool  you  find  the  heaviest  street  traffic  of 
any  city  in  the  world.  It  is  said  that  the  horses  in  Liverpool 
draw  twelve  tons  per  horse  over  their  fine  pavements,  which,  of 
course,  from  our  point  of  view,  is  a  very  heavy  load. 

Because  of  the  great  volume  of  vehicle  traffic  and  the  heavy 
strain  on  the  pavements,  they  have  to  be  laid  with  a  kind  of 
material  which  will  furnish  a  good  foothold  for  horses.  The 
great  majority  of  the  pavements  along  the  waterfront  of  Liver- 
pool are  of  granite.  The  blocks  are  similar  to  those  used  in 
America  but  are  somewhat  smaller,  varying  from  two  and  a  half 
to  six  inches  on  a  side.  Practically  all  the  teaming,  there,  is 
done  with  horses  hitched  in  tandem  style.  The  drays  have  very 
wide  platforms,  so  that  along  the  sides  of  the  street  they  are 
unable  to  set  the  poles  close  to  the  curbing.  The  poles  have  to 
be  set  well  back  into  the  sidewalk,  in  some  cases  as  much  as 
two  feet. 

It  has  been  said  that  European  cities  lead  us  in  the  construction 
of  public  comfort  stations.  A  view  of  one  of  the  underground 
stations  in  the  heart  of  Liverpool  will  show  you  how  attractive 
they  are.  The  sides  are  laid  in  porcelain,  making  them  very 
attractive,  and  easy  to  keep  clean.  The  city  engineer  there  who 
had  charge  of  the  construction  of  this  station  said  that  he  wanted 
to  have  the  station  attractive  so  that  people  would  not  object 
to  using  it.  Objectionable  outdoor  advertising  is  not  wholly 
confined  to  this  side  of  the  Atlantic,  as  you  see  from  numerous 
examples  in  English  and  Scottish  cities. 

I  regret  that  I  did  not  have  time  to  arrange  the  subjects  for 
this  lecture  topically.     The  slides  are  actually  arranged  by  cities. 
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[f  I  repeat  some  of  these  views,  it  is  because  I  want  to  show 
the  difference  in  practice  in  treating  these  problems  in  the  various 
cities  and  countries  which  I  visited. 

While  in   England  and  Scotland   I  had  an  opportunity   t< 
some  of  the  efforts  which  have  been   made  to  promote  better 
sanitary  conditions  in  the  factory  villages,  where  attempts  have 
been    made    to   provide    sanitary,    up-to-date    facilities    for   the 


I   I  I   I      I  Km  1  IV     POLK     IN    i  .1    W.'  '\\  .     S(   nil    Wl>. 


employees.  At  Port  Sunlight  there  are  perhaps  two  hundred 
nn  idem  workingmen's  dwellings,  all  grouped  together  in  a  little 
village.  They  have  their  own  churches,  schools,  gymnasiums, 
libraries,  and  everything  that  tends  to  make  up  a  well  conducted 
village.  The  front  yard-  are  unusuall)  attractive,  as  the  people 
are  encouraged  to  plant  flowers  and  to  keep  their  yards  in  a  very 
attractive  condition. 

At    rlampstead,  a   suburb  of    London,   there   is   a   somewhat 
different  treatment.     Mr.  LJnwin,  the  architect  of  this  town,  is 
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a  strong  advocate  of  maintaining  the  rural  appearance  in  small 
streets.  He  does  not  believe  in  laying"  curbs  and  sidewalks, 
as  we  do  here,  but  prefers  to  preserve  the  rural  effect  by  a 
narrow  roadway  more  or  less  winding.  He  is  also  a  strong 
advocate  of  narrower  residential  streets. 

This  view  was  taken  to  show  an  ornamental  trolley  pole. 
Instead  of  two  or  three  tubular  sections  which  are  so  common 
in  American  trolley  poles,  with  no  attempt  at  artistic  treatment, 
notice  this  pole  in  Glasgow,  Scotland.  It  has  a  heavy  base,  which 
gives  the  pole  the  appearance  of  stability,  and  at  the  joints,  or  at 


PUBLIC    URINAL,    FOR    MEN    ONLY,    IN    CENTER    OK 
GLASGOW    STREET. 

the  end  of  each  of  the  tubular  sections,  notice  the  treatment. 
Also  notice  the  graceful  taper  of  this  pole.     It  is  artistic. 

In  Glasgow,  the  first  city  visited  in  Scotland,  they  also  have 
very  heavy  traffic  in  the  streets,  and  in  a  great  many  cases  there 
are  very  steep  grades.  They  lay  what  are  called  "wheelers," 
so  that  the  heavy  truck  wheels  will  track  upon  these  flagstones. 
They  are  usually  about  twelve  to  eighteen  inches  in  width,  and 
sustain  the  weight  of  the  teams  passing  over  these  streets.  They 
are  constructed  to  stand  very  heavy  traffic. 

In  a  great  many  cases  in  Glasgow  the  public  conveniences  are 
constructed  in  the  center  of  the  streets.    This  one  in  the  view  is 
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for  the  use  of  men  only.  Tiny  enter  al  one  end  and  pass  out 
at  the  "tin.!-  end,  the  urinal  stalls  are  on  one  side  of  the  passage- 
way and  the  toilets  upon  the  opposite  side.  The  object  of  tin- 
plan  is  t<>  get  proper  ventilation  through  the  station. 

Here  is  an  interesting  view  of  a  memorial  fountain  which  was 
erected  in  Glasgow  at  the  intersection  of  two  prominent  streets. 
At  the  right  is  the  underground  entrance  to  the  public  conven- 
ience. The  people  in  this  neighborhood  arc  of  the  better  class, 
and  the  object  was  to  get  a  design  which  would  be  acceptable 
to  such  a  residential  section,  and  this  design  was  finally  adopted. 


.in     FU      I'REATMENT  O]      (JNDERI IROl  ND    I'l  B]  tC 
[FORI         I    \  Tl<>\     IN     S  I  KKl-'.T    IN 
^SGOW,    SCO!  LAND. 


You  will  ni nice  that  the  entrance  is  right  behind  the  drinking 
fountain,  so  that  people  entering  and   leaving   the   station   are 
ewhat   hidden    from   view.     This   station   had   four  or   five 
urinals  and  two  cli  »sets. 

We  have  been  told  that  all  of  the  best  pavements  conn-  from 
Scotland.  I  expect  that  when  we  are  laying  granite  block  pave 
nunt  we  should  adopt  the  Scotch  custom  of  assorting  the  blocks 
before  they  are  laid.  With  us  the  blocks  are  usually  dumped  on 
the  street,  as  they  are  received  from  the  cars,  and  no  attempt 
i-  made  ti  i  assort  them. 

While  in  Glasgow   I   went  down  the  Clyde  River.     It  is  said 

that  <  rlasgOW  made  the  <   Ivde.  and  the  (  'lvde  then  made  *  rlaSgOW. 
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The  Clyde  River  bears  about  the  same  relation  to  Glasgow 
that  the  Connecticut  River  does  to  Hartford.  It  is  at  the  head 
of  sloop  navigation.  Many  years  ago  it  was  said  that  persons 
could  walk  across  the  Clyde,  especially  in  the  summer  time. 
Since  then  enormous  improvements  have  been  made  in  the  river. 
They  have  a  corporation  which  operates  all  of  the  shipping  inter- 
ests on  this  river,  and  has  charge  of  the  developing  and  improv- 
ing of  the  river  under  municipal  control  and  authority. 


UNIQUE    TROLLEY    WAITING    STATION    IN    BIRMINGHAM,    ENGLAND. 

From  Glasgow  I  went  to  Edinburgh,  the  capital  of  Scotland. 
Edinburgh  has  an  unusual  and  most  interesting  topography.  It  is 
built  upon  high  hills  intersected  by  deep  ravines.  The  "Dean 
Bridge"  crosses  one  of  the  deep  ravines.  The  man  who  designed 
it  was  Telford,  the  originator  of  the  Telford  pavement,  as  we 
know  it. 

We  are  always  interested  in  Hartford  in  trolley  waiting  stations, 
although  we  have  not  yet  built  any.  They  are  quite  common 
in  European  cities.  They  have  a  peculiar  type  of  trolley  waiting 
station  in  Birmingham.     It  is  only  about  two  and  one-half  feet 
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wide  1)\',  perhaps,  forty  feet  long,  constructed  with  metal  and 
glass  windows  on  each  side.  In  Birmingham  they  have  some 
most  interesting  and  satisfactory  street  signs.  When  I  left  for 
Europe  I  was  prejudiced  against  the  use  of  enamel  signs,  because 
they  are  liable  to  chip  during  cold  weather.  In  Europe  I  found 
that  about  ninety-five  per  cent,  of  all  the  street  signs  wire  enamel. 
Most  all  have  white  letters  on  a  blue  surface.  At  Birmingham 
the  most  interesting  part  was  the  framework  around  the  signs. 

One  of  the   funniest   things   to  an   American  traveler  is  the 
double-deck   trolley  cars  used   in    England   and   Scotland,   which 
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are  operated  left-handed.  \  man  who  comes  from  this  country 
and  who  is  used  to  dodging  traffic  in  our  streets  and  who  under- 
stands the  rule  of  the  road,  is  apt  to  gel  confused  by  this 
lie  musl  be  cautious  for  the  first  few  days.  All  >>\  the  cars  an 
plastered  with  advertising  sign  Some  <>\  the  cars  have  the 
upper  stor)  open,  and  others  are  closed.  It  is  surprising  to  see 
how    readily  and  easily  the  people  climb  Up  and  down   the   stair- 

to  reach  the  upper  story.  In  London  the  street  traffic  i^  one  of 
the  great  problems  that  they  have  to  deal  with,  and  it  would  he 
almost  impossible  to  get  along  without  isles  of  safety.  In  ;i  greal 
man  hey  are  located  not  over  one  hundred  and  fifty   fe<  I 

apart. 
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I  was  surprised  to  find  a  great  amount  of  wooden  block  pave- 
ment in  both  English  and  Scotch  cities.  In  London  all  of  the 
streets  subject  to  heavy  traffic  are  paved  with  this  material.  These 
pavements,  as  a  whole,  are  very  smooth,  and  it  is  surprising  to 
see  how  the  horses  get  used  to  these  smooth  pavements.  There 
are  two  reasons  why  the  London  horses  stand  up  as  well  as  they 
do  on  the  smooth  pavements ;  first,  because  screenings  are 
thrown  over  the  surface,  and  ground  into  it  until  the  surface 


VIEW    ON    THE    STRAND    IN    LONDON,    THE    HEAVIEST    VEHICULAR   TRAFFIC    STREET 

IN   THE    WORLD. 

becomes  gritty.  This  helps  give  the  horses  a  foothold,  although 
in  general  appearance  the  pavements  are  smooth ;  and 
secondly,  the  fact  that  all  of  the  horses  are  smooth-shod.  That 
is  one  reason  why  the  pavements  last  so  much  longer.  They  are 
not  cut  up  by  the  calks  of  the  horses,  and  the  horses  become 
accustomed  to  sliding  on  the  smooth  pavements.  It  is  not  an 
infrequent  sight  to  see  a  horse  slide  eight  or  ten  feet  when  making 
a  sudden  stop.  On  the  Strand,  in  London,  there  is  probably  the 
heaviest  street  traffic  of  any  city  in  the  world.  The  population 
of  London  is  about  seven  million. 


IO 
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I  do  not  know  what  they  would  do  in  London  without  isles 
of  safety,  where  the  people  ran  wait  with  their  lives  in  their 
hands  for  a  chance  to  cross  the  busy  streets. 

While  the  Londoners  have  become  accustomed  to  aerial  naviga- 
tion, you  never  saw  a  more  disgusted  lot  of  fellows  than  they 
were  when  they  woke  up  one  morning  and  found  that  Bleriot, 
the  Frenchman,  had  flown  across  the  English  Channel.  Several 
attempts  had  been  made,  as  you  remember,  by  Englishmen  to  do 
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this  before  but  without  success.  Latham,  I  think  it  was,  made 
one  attempt  to  fly  across  the  English  Channel,  hut  was  unsuccess- 
ful. 

From  England  I  went  across  the  English  Channel  to  the  I  [ague, 
the  famous  city  where  the  great  peace  congresses  arc  hold.  \> 
-."■n  as  you  gel  across  the  English  Channel  you  find  the  traffic 
is  operated  the  same  as  ours  is,  by  the  right-hand  method.  You 
see  ii"  double  deck  busses,  trolley  cars,  or  autos,  until  you  arrive 
at  Paris.  One  thing  which  interested  me  was  the  use  <>t  what 
arc  called  "destination  numbers"  instead  of  signs,  and  the  use 
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of  double-armed  trolleys  with  a  loop  bearing"  on  the  trolley  wire, 
so  there  is  no  trouble  from  the  trolley  pole  jumping  the  trollev 
wire. 

This  view  shows  an  interesting  sight  at  Scaveninger  the  famous 
Holland  shore  resort.  These  little  baskets,  which  are  just  large 
enough  for  one  person  to  sit  in,  are  spread  all  along  the  beach. 
The  people  go  out  there  with  their  families  and  spend  a  whole 
afternoon,  the  mother  or  the  lady  in  charge  of  the  children  sitting 
in  one  of  these  little  baskets  while  the  children  build  castles  and 
fortifications  and  various  other  interesting  designs  in  the  sand. 
Then  at  night-time,  when  the  water  comes  up  upon  the  beach, 
the  baskets  are  taken  up  to  the  quays. 

When  approaching  Holland  you  will  be  impressed  with  one 
fact  which  stands  out  very  clearly  among  other  interesting  sights, 
and  that  is  the  flatness  of  the  country.  You  could  play  billiards 
all  over  Holland.  Interesting  windmills  are  located  at  frequent 
intervals.  The  whole  country  is  below  the  level  of  the  North 
Sea  and  the  land  would  be  of  no  use  unless  reclaimed.  It  has 
been  reclaimed  by  the  construction  of  an  immense  system  of 
canals.  The  windmills  are  used  to  lift  the  water  from  the  smaller 
canals,  which  are  nothing  more  than  ditches,  perhaps  four  feet  in 
width  on  the  bottom,  up  to  higher  canals,  and  so  on  into  the  main 
carrier,  which  takes  the  water  out  to  the  North  Sea.  On  a  great 
many  of  these  larger  canals  a  large  amount  of  transportation  is 
carried  on. 

Amsterdam  is  one  of  the  most  interesting  of  the  European 
ports.  There  is  an  immense  volume  of  shipping  done  there 
annually.  This  (see  page  12)  is  a  view  of  one  of  the  quays, 
showing  the  great  warehouses  rising  up  five  stories  in  height. 

These  warehouses,  in  addition  to  being  fireproof,  are  sub- 
divided by  fireproof  walls.  The  cranes  are  run  on  rails,  similar 
to  a  railroad  car,  the  track  for  the  cars  passing  underneath  the 
framework  so  that  the  merchandise  can  be  taken  from  a  ship  or 
from  a  railroad  car  and  put  on  to  a  platform,  or  handled  in  the 
opposite  direction,  as  may  be  desired. 

This  is  the  first  advertising  sign  1  saw  which  I  thought  had 
artistic  merit.  You  will  notice  that  it  is  built  substantially  with 
metal  posts  and  framework.  The  city  obtains  quite  a  revenue 
from  the  rental  of  these  advertising  boards. 

You  will  not  be  shocked  after  you  have  been  in  some  of  the 
European  countries  to  frequently  find  about  the  streets  what  we 


1  2 


I  w  I  \  n  -SIXTH     \.\  \  I'  \l.    Mill  I  SG. 
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WAREHOUSE    IN     AMSTERDAM. 
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would  call  very  obnoxious  urinals.  Here  is  one  upon  the  principal 
street  of  Amsterdam  leading  from  the  business  center  to  the 
railroad  station. 

If  you  really  want  to  know  what  a  dog's  life  is  you  want  to  be  a 
dog  in  Holland  for  about  a  day.  They  are  used  in  every  conceiv- 
able way.  Hundreds  and  thousands  of  them  are  used  to  help  push 
small  carts  about  the  city  streets.  They  are  rigged  up  in  all  sorts 
of  fashions,  and  the  work  that  they  do  is  marvelous.    There  are 
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WHAT    IT   MEANS    TO    BE    A    DOG    IN    BELGIUM     AND    HOLLAND. 

a  great  many  milk  carts  around  the  streets  of  Rotterdam,  and 
usually  you  will  find  a  dog  hitched  to  each  one  in  some  way  to 
help  push  them  around. 

In  the  continental  cities  one  finds  a  great  many  advertising 
kiosks.  They  use  the  various  panels  for  advertising  purposes. 
Advertising  is  much  more  restricted  on  the  Continent  than  in 
England  or  Scotland,  or  in  this  country.  The  kiosks  are  fre- 
quently rented  for  the  sale  of  newspapers,  the  person  selling  the 
papers  occupying  the  inside.  At  night-time  they  are  more  or  less 
illuminated. 
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SCENE    IN    ONE    OF    THE    BUSY    BASINS    IN     NIK    HEART   OF    ROTTERDAM. 


i     ii!  I     AND    \ki  WAITING    -l\ll<>\    l\     ANTWERP, 
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Here  is  another  interesting  sight, — of  a  trolley  waiting  station 
in  Antwerp.  You  will  notice  it  is  constructed  of  metal  and  glass ; 
around  the  edge  of  the  roof  are  interesting  boxes  filled  with 
flowers.  These  stations  are  used  quite  generally  throughout 
Antwerp.  The  railroad  entrance  into  Antwerp  is  very  interesting, 
over  an  artistic  and  massive  viaduct.  They  have  recently  built 
a  great  union  station,  and  the  approach  was  built  in  connection 
with  the  depot.  Some  of  the  specimens  of  ornamental  tiling  in 
connection  with  the  viaduct  are  very  interesting. 


HIGH    SPEED    INTERURBAN    ELECTRIC    TRAIN    ON    QUAY,    IN    COLOGNE,    GERMANY. 


Brussels  is  the  capital  city  of  Belgium,  and  is  not  unlike  Paris. 
It  is  said  that  this  city  imitates  Paris  to  a  very  great  extent. 
Brussels  imitates  Paris  in  the  building  of  public  monuments,  foun- 
tains, statues,  and  street  fixtures  of  such  character. 

At  Cologne,  I  had  just  time  enough  to  take  a  snap  shot  of  this 
interesting  train  and  get  off  the  track.  This  is  a  high-speed 
interurban  train,  which  runs  out  quite  a  distance  from  Cologne. 
It  is  usually  made  up  of  very  attractive  cars,  of  white  or  cream 
color.  The  cars  are  quite  similar  to  the  Pullman  cars  here  in 
America. 
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We  have  now  reached  Hamburg,  and  I  want  to  saj  thai  Ham- 
burg i-  one  of  the  most  artistic  cities  found  in  my  travels.  It 
is  also  a  very  progressive  city.  In  fact,  all  of  the  German  cities 
arc  very  progressive;  in  my  opinion,  more  so  than  those  of  any 
other  nation.  The  Germans  are  very  methodical  from  the  civic 
standpoint,  and  arc  thoroughly  imbued  with  the  idea  of  keeping 
their  cities  up-to-date,  and  it  is  my  opinion,  they  are  far  ahead 
of  manv  other  cities.     France   is  considered   one  of   tin-  most 


VRTISTIC   COMBINATION  —  KM'   HtlC    LIGHT    \N1> 
TKOl  i  l  \     POL1     IN    HAMBl  RG. 


artistic  countries  in  the  world,  I  suppose,  but  some  of  the  thin 
^aw  in  Germany  lead  me  to  the  conclusion  that  Germany  as  a 
nati< in  is  just  a>  far  advanced. 

The  most  artistic  of  all  trolley  and  electric  lighl  poles  I  saw- 
are  these  wrought  iron  ones  in  the  heart  of  the  city  of  Hamburg. 
Both  ends  of  the  long  arm  are  carrying  electric  lights,  and  one 

end  of  the  trolley  wire.      The  people  of    Hamburg  have  widened 

what  was  formerly  a  small  river  into  a  great  basin,  known  as  the 
Alstu  Basin,  perhaps  a  fifth  of  a  mile  in  width,  and  I  should  say 
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TYPICAL    STREET    SIGN    IN    BERLIN,    MADE    OF    ENAMEL    OR    PORCELAIN 

WITH    BLACK    LETTERS    ON    WHITE    BACKGROUND    AND 

SET    ON    ARTISTIC    STANDARD. 


THE    WAY    RIVER    BANKS    ARE    TREATED    IN    MUNICH,     GERMANY. 
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two  miles  long.  It  is  crossed  by  two  or  three  railroad  bridges, 
and  the  people  enjoy  and  make  use  of  this  fresh-water  basin. 
Boats  of  various  kinds  ply  upon  it.  and  you  can  make  the  trip 
around  the  whole  basin  for  about  three  rent-.  At  the  upper  end 
of  the  basin  there  are  some  very  fine  highways  on  which  are 
located  the  finer  residences  of  Hamburg. 

At  Hamburg  I  saw  many  advertising  kiosks  made  of  red  brick 
with  green  tile  roofs  and  each  contained  a  useful  drinking  foun- 
tain. 

We  now  are  in  Berlin,  the  capital  of  Germany,  and  one  of  the 
most  progressive  cities  on  the  Continent.  The  street  -i^n-  in 
Berlin  are  made  of  enamel,  but  they  are  different  from  those  in 
mosl  cities  from  the  fad  that  the  letter-  are  black,  and  the  back- 
ground is  white.  They  have  artistic  frames,  as  you  see  in  the 
view.  The  famous  Unter  den  Linden  is  one  of  the  handsomest 
streets  in  Berlin.  1  was  disappointed  with  the  street  tree- 
in  Berlin  because  they  were  apparently  not  permitted  to  grow 
as  large  as  they  do  in  this  country.  T  thought  it  was  the  fault 
of  the  trees,  or  that  it  was  due  to  some  particular  kind  of  tree, 
but  they  told  me  that  when  a  tree  reaches  a  certain  size  and  gets 
out  of  proportion  to  the  width  of  the  street  and  the  scale  of  the 
buildings  the  tree  is  taken  down  and  is  replaced  by  another  one, 
the  whole  idea  being  to  produce  and  maintain  a  proper  scale. 

V<>n  have  all  read  about  the  squegee  street-cleaning  wagon. 
In  Berlin  I  saw  several  at  work  operating,  one  behind  the  other, 
on  this  famous  Unter  den  Linden.  At  prominent  street  inter- 
sections in  Berlin,  many  useful  and  artistic  fountains  are  con- 
structed. 

Tin-  view    (page    171    illustrates  the  treatment   of  the  hank 
one  of  die  principal  rivers.      1  want  to  call  your  attention  to  die 
permanent  and  expensive  wall-  constructed  on  either  side,  over- 
hung with  vim--,  etc.    Some  of  the  finest  residences  in  Munich  are 
located  along  tin-  sides  of  the  river.      Before    I    reached   Munich    I 

learned  that  it  was  one  of  the  cleanest  citie-  in  Europe  and  I  was 
naturally  Interested  to  find  out  if  tin-  was  true.    The  paved  Stl 

in  the  center  of  the  city  are  cleaned  by  women,  and  they  are  good 
husky-looking  specimens,  I  assure  you.  They  <l<  not  loaf  a-  much 
a-  men  do.  Notice  their  costumes,  the  heavj  shoes,  etc.  The 
women  in  .Munich  also  open  the  switches  ><i  the  streel  railway 
a  impany. 
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THE    PAVED    STREETS    OF    MUNICH    ARE    THE    CLEANEST 

OF    ANY    EUROPEAN    CITY — WHY?      BECAUSE 

WOMEN    CLEAN    THEM  ! 


TROLLEY    CAR    IN    MUNICH    SHOWING    DESTINATION    NUMBERS 
ON    CAR    TROLLEY    POLES    PASSED. 
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This  picture,  a  trolle)  car  in  Munich  (page  [9),  illustrates  very 
well  what  I  explained  a  while  ago  about  the  destination  numbers 
on  trolley  car-.  This  view  shows  that  car  No.  4  passes  the  pole 
with  a  No.  4  fastened  upon  it. 

Vienna  is  said  to  be  one  of  the  best  laid-out  cities  in  Europe 
with  the  exception  of  Paris.     Man)   artistic  trolley  waiting  sta- 

ti(  >n-  arc  used   in   \  icima. 


TROLLED     WAITING       rATION    MAD!     "I     METAL     VND 
■    I    ISS    IN    VIENNA,     AUSTRIA. 


This  view  (page  _'i  1  shows  the  treatment  of  a  river  in  Vienna 
similar  to  thai  shown  in  Munich.  For  a  certain  distance  the  river 
i-  treated  in  this  manner,  and  then  it  passes  into  a  conduit.  At  the 
time  I  was  there  the  water  in  the  channel  was  very  low.  The 
whole  bottom  of  the  canal  was  paved  like  a  cm  street.  At  certain 
periods  in  each  year  the  water  would  he  prett)  well  up  towards 
the  top  <>t"  the  high  retaining  walls. 

Budapesl  is  one  of  the  handsomesl  cities  in  Europe  but  some 
hi"  it-  transportation  facilities  are  crude  affairs.    From  Budap' 
went  direct  to  Paris  and  was  there  about  six  days.     I  did  not 
have  enough  time  to  really  see  Paris,  but  my  general  impression 
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ATTRACTIVE    TREATMENT    OF    RIVER    BANKS    IN    HEART    OF    VIENNA. 


CRUDE    METHODS    OF    TRANSPORTATION  IN    BUDAPEST,    ONE    OF 
THE    MOST    ARTISTIC    CITIES    OF    EUROPE. 
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was  thai  Pari-  does  not  come  up  to  Munich  and  Berlin  in  cleanli- 
ness of  the  streets,  or  from  a  sanitary  standpoint  generally.  Many 
automobile  busses  are  used  upon  the  principal  streets  of  Paris, 
as  there  arc  no  trolley  cars  in  the  center  of  the  city.  The  public 
urinal-  in  Paris  arc  to  an  American  rather  objectionable.  They 
arc  located  at  frequent  intervals  about  the  prominenl  str< 


PAUL    WEYLAND    BA  FAMOUS    EQUESTRIAN    STA 

in     1   \1   VYET1  I     IN     l  HI'    i  in  \  RE,    PARIS. 

Here  is  the  famous  Lafayette  -tame,  the  base  of  which  was 
designed  by  Carrere  &  Hastings  of  New  ¥ork,  and  the  statue  of 
Lafayette  by  Paul  Bartlett,  who  was  born  in  New  Haven,  and  is 
rated  as  one  i>i  the  best  sculptors  in  the  world  to-day.  He  is 
doing  a  lot  of  work  at  Harl  Ford  on  the  north  front  of  the  Capitol, 
which  i-  considered  a  great  monument  to  his  genius.  The  street 
in  Paris  an-  interesting  and  artistic.  The)  arc  sel  at  an 
angle  with  the  pole,  the  idea  being  that  the  lighl  above  will  illu- 
minate the  sign  below  at  night-time.  The  signs  have  white  letters 
on  a  hluc  background. 
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My  return  trip  was  made  on  the  Lusitania,  one  of  the  fastest 
boats  that  cross  the  Atlantic.  Of  all  the  sights  I  saw  in  Europe 
the  most  interesting  to  me  was  the  sight  of  the  Lusitania,  on  which 
to  make  the  home  trip.  The  Lusitania  on  this  trip  established 
the  enviable  record  of  being  the  first  steamer  to  cross  the  Atlantic 
in  four  days. 


STREET    SIGN    ON    LAMP    POST    IN    PARIS — SIGN 

SET    AT    ANGLE    WITH    AXIS   OF    POLE    SO 

LAMP    ABOVE    CAN    ILLUMINATE 

IT    AT    NIGHT. 


My  European  trip  covered  about  twelve  thousand  miles.  I 
passed  through  the  custom  house  eleven  times  without  a  scratch, 
and  crossed  the  English  Channel  four  times.  I  was  in  Paris 
at  the  time  of  the  aviation  contest  at  Rheims,  and  an  enthusiastic 
English  flyer  told  me  that  the  Atlantic  ocean  would  be  crossed 
by  a  flying  machine  within  a  year.  In  reply  I  told  him  if  they 
did  it  in  five  years  they  would  be  "going  some." 

I  want  to  say  in  closing  that  from  the  short  study  I  have  made 
of  European  cities,  while  they  all  have  their  striking  characteristics 
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as  do  most  American  cities,  yet,  as  a  whole,  I  do  not  think  those 
cities  arc  much  ahead  of  American  cities.  So  far  as  carrying 
on  public  work  is  concerned,  we  arc  far  ahead  of  them.  With 
the  exception  of  their  beautiful  boulevards,  and  the  character 
and  location  of  their  public  buildings,  we  have  many  civic 
improvements  which  are*  superior  to  those  in  European  cities. 
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PROBLEMS  HANDLED  BY  THE  TEST 

DEPARTMENT  OF  A  LARGE 

CORPORATION. 

By  B.  S.   Hinckley,  New  Haven. 

When  we  read  in  the  daily  papers  of  lives  crushed  out  by 
falling  structures  of  cement  and  steel,  of  trains  wrecked  by  broken 
rails  and  axles,  of  automobiles  and  aeroplanes  wrecked  on  account 
of  failures  of  vital  parts,  the  general  public  will  remark,  "How 
careless  of  the  contractor  or  manufacturer  to  allow  defective 
material  to  be  used  where  life  is  at  stake,"  although  we,  as 
engineers,  realize  that  the  greatest  care  may  have  been  taken  in 
the  purchase  and  inspection  of  the  material  concerned  in  these 
specific  cases. 

Our  life  work  and  chosen  profession  is  engineering,  a  most 
responsible  office :  for  lives  depend  upon  the  accuracy  of  our 
determinations  and  the  care  with  which  we  specify  and  purchase 
the  material  entering  into  our  work. 

Only  recently  has  a  Test  Department  been  considered  of  any 
special  value  to  the  large  corporations  who,  heretofore,  have  con- 
sidered such  a  department  one  of  expense  only,  and  one  not  neces- 
sary to  its  commercial  and  financial  success.  To-day  we  rarely 
find  a  live  railroad  or  manufacturing  corporation  without  its 
department  of  tests — if  not  in  name,  in  reality. 

And  the  question  arises,  quite  naturally,  Why  has  this  new 
department,  this  additional  expense,  been  developed  as  a  most 
essential  adjunct  and  an  added  revenue  earner  for  its  corporation? 

It  is  because  such  a  department  can  handle  the  difficult  problems 
concerning  material  and  design,  problems  that  require  for  their 
solution  practical  experience  and  theoretical  .knowledge  combined. 

Primarily  the  department  of  tests  works  hand  in  hand  with  the 
department  of  purchases,  and  in  this  one  relation  alone,  the 
opportunity  for  demonstrating  the  value  of  such  a  department 
is  unlimited. 
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The  purchasing  agent  of  a  large  corporation,  no  matter  how 
extensive  his  experience  nor  how  great  his  knowledge,  can  not 
:pected  to  know  just  what  quality  or  grade  of  material  is  best 
adapted  for  use  by  his  company. 

Investigating  ;b  he  doe-  a  thousand  and  one  commodities,  his 
purchases  will  range  from  pig  iron  to  structural  steel,  from  the 
cheapest  rubber  ^oods  to  the  finest  grade  of  sheet  packing  and  fire 
hose,  from  the  smallest  tool  to  the  large  modern  machine;  he 
requires  expert   advice. 

'The  basis  of  all  the  work  of  an  analytical  and  testing  laboratory 
is  the  preparation  and  execution  of  the  specifications  for  the 
material  under  investigation.  The  preparation  of  specifications  is 
therefore  one  of  the  problems  handled  by  the  laboratory.  In  this 
class  of  work  it  is  of  the  utmost  importance  for  the  purchaser 
or  consumer  to  bear  in  mind,  that  nothing  should  be  embodied 
in  the  specifications  for  any  material  that  will  tend  to  increase 
the  cost  of  that  material  to  an  amount  over  and  above  a  price  at 
which  a  satisfactory  grade  of  the  material  under  consideration  can 
be  purchased  in  the  open  market  and  taken  from  the  reserve 
-tucks  of  the  large  manufacturers  of  that  material. 

In  other  words,  while  the  specification  should  be  made  suffici- 
ently rigid  to  protect  the  purchaser  from  substitution  of  inferior 
or  adulterated  material,  they  should  not  go  to  the  other  extreme 
and  place  such  restrictions  on  the  method  of  manufacture  that  the 
manufacturer  can  not  produce  the  goods  without  upsetting  the 
ordinary  routine  of  his  daily  operations,  and  adopt,  or  he  forced 
to  adopt,  methods  entirely  foreign  to  his  common  practice. 

There  are  many  manufacturer-  and  contractor-  by  whom  the 
word  "specification"  is  uttered  with  a  feeling  of  irony— the  word 
leaves  a  bad  taste  in  their  mouths;  they  consider  specifications 
unnecessary,  discriminating,  and  very  frequently  unfair.  The 
Engineering  profession  alone  is  responsible  for  this  feeling,  for 
the  reason  that  so  many  specifications  have  keen  prepared  without 
proper  regard  for  the  interests  of  the  manufacturer  or  contractor 
and  involve  only  the  interests  of  the  purcha 

To  illustrate  this  point;  a  certain  contractor  included  in  his 
specification  for  structural  work  a  clause  stating  thai  the  first 
of  paint  at  the  shop  should  be  applied  in  a  warm  dry  room  a!   .1 
temperature  not  less  than  65  degrees  !■'..  a  condition  well  nigh 
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impossible,  and  hardly  practical  under  present  methods  of  fabrica- 
tion. 

Again, — a  manufacturer  of  high  grade  hose  sold  several  thou- 
sand feet  of  fire  hose  to  a  large  corporation ;  this  hose  to  be  made 
to  specification  and  delivered  at  destination  before  its  acceptance. 
The  manufacturer  delivered  the  same  made  to  conform  exactly 
to  the  specification  as  he  thought,  and  he  was  awaiting  its  accept- 
ance and  payment  when  he  received  word  that  his  hose  was 
rejected,  as  it  did  not  fulfill  the  specification.  He  hastened  to 
investigate,  absolutely  dumbfounded  as  to  the  cause.  He  was  told 
that  the  hose  was  50  feet  and  1  inch  in  length  over  couplings, 
when  it  was  specified  to  be  delivered  in  50  foot  lengths.  The  out- 
come of  the  matter  was  that  the  manufacturer  was  compelled  to 
take  oft  one  coupling  from  each  length  of  hose,  and  make  each 
length  exactly  50  feet,  although  the  purchaser  was  paying  for 
only  50  foot  lengths. 

Certain  classes  of  material  can  be  more  economically  purchased 
on  the  basis  of  a  guarantee  that  the  material  will  give  satisfaction 
for  a  certain  period  of  time,  than  can  be  purchased  under  specifi- 
cations ;  among  such  material  we  might  name  most  rubber  goods, 
including  hose  and  sheet  packing,  paints  and  varnishes,  and  bear- 
ing metals. 

In  the  case  of  rubber  goods  a  vital  feature  of  the  specification 
would  be  the  percentage  of  pure  para  rubber  to  be  included  in  the 
mixture,  and,  in  order  to  check  this  matter  in  the  laboratory,  it 
would  be  necessary  to  retain  a  chemist  specially  trained  in  that 
line  of  work. 

In  the  matter  of  paints,  experience  has  taught  that  the  manu- 
facturers of  this  class  of  material  adopt  methods  which  may 
readily  conceal  the  makeup  of  their  special  brands,  and  for  the 
same  reasons  it  is  impracticable  to  specify  the  ingredients  required 
for  the  manufacture  of  high  grade  bearing  metal. 

It  is  well,  wherever  possible,  to  incorporate  in  the  specification 
for  a  material  a  clause  covering  quick  method  of  testing  this 
material,  to  determine  in  a  short  period  of  time  whether  or  no  the 
material  is  satisfactory  in  quality. 

The  subject  of  this  paper  is  so  broad  that  we  cannot  give  in 
complete  detail  the  methods  used  in  testing  the  various  materials, 
and  attempt  will  be  made  only  to  take  up  one  or  two  features  in 
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each,  which  may  be  of  special  interest  or  which  may  not  be  so 
generally  known. 

Cement. 

\  cry  frequently  shipments  of  cement  are  so  delayed  that  the 
work  at  hand  would  be  held  up  awaiting  the  results  of  the  seven 
day  and  twenty-eight  day  tests,  and  for  this  reason  a  great  many 
laboratories  have  adopted  accelerated  tests  of  various  kind-. 

ment  may  he  rejected  on  accelerated  test  as  follows:- — a  pat 
of  cement  t<  >  he  exposed  in  any  convenient  way  in  an  atmosphere 
of  -team,  in  a  loosely  closed  vessel,  for  three  hour-  and  then 
placed  in  boiling  water  for  three  hour-.  It  i-  required  that  the 
shall  remain  firm  and  hard  and  -how  no  signs  of  distortion, 
checking,  or  disintegration.  Experience  has  taught  that  where 
this  portion  of  the  specification  is  fulfilled  there  is  rarely,  if  ever, 
any  failure  of  the  cement. 

I  Ine  of  the  great  troubles  experienced  with  cement-  of  various 
brands  is  the  shipment  of  so-called  green  cement,  cement  which 
ha-  not  had  sufficient  exposure  and  ha-  not  become  sufficiently 
air-.-lacked. 

Another  most  important  feature  in  the  testing  of  cement  i-  the 
matter  of  fineness.  The  cementitious  qualities  ^\  the  cement  are 
wholly  contained  in  the  very  fine  portion-,  and  the  granular  and 
lumpy  portion-  remaining  after  passing  the  sample  through  a 
sieve  of  ro,ooo  openings  to  tie  square  inch  have  practically  no 
efficiency  in  holding  power. 

Merchant  Bar  Iron. 

In  the  mill  inspection  of  bar  iron  and  steel,  where  the  specifi- 
cations call  for  a  certain  limited  tensile  strength,  great  care  must 
he  taken  in  the  -election  of  the  test  pieces. 

Whenever  possible,  tin-  test  piece  should  he  pulled  a-  rolled,  hut 
should    the   capacity   of    the    testing   machine   he   insufficient,   it    is 

necessary  to  have  the  outer  edge  of  the  -ample  bar  a-  one  surface 

of  the  te-t  piece.  Therefore,  with  one  machined  surface  an  allow- 
ance i-  made  on  account  of  a  certain  loss  in  strength  which  is 
inherent   in  a   rolled   surface. 

Further,  in  reference  to  inspection  of  bar  iron,  great  care  must 

:en  to  examine  very  carefully  the   fracture  of  the  bar  when 

pulled  apart  on  the  testing  machine.     Refined  iron  should  he  free 

from  -teel.     The  presence  of  steel  is  readily  discovered  by  segre- 

crystallization  and  a  very  -mall  percentage  would  he  ample 
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grounds  for  rejection,  although  this  is  somewhat  dependent  upon 
the  use  for  which  the  iron  is  intended.  In  order  to  determine  the 
structure  of  iron  or  steel;  etchings  are  frequently  made.  The 
section  to  be  examined  is  first  polished  highly  and  then  dipped  in 
a  solution  of  acid  of  the  following  ingredients, — 90  part'-  water, 
30  parts  sulphuric  acid,  i<>  part-  hydrochloric  acid. 

After  remaining  in  the  solution  from  fifteen  minutes  to  two 
hours  a  print  is  taken  by  the  use  of  a  coating  of  printer's  ink. 
The  results  show  distinctly  the  soft  and  hard  places,  -how  any 
-rams  due  to  improper  working,  had  welds  in  boiler  flues; 
we  can  also  determine  the  brand  of  staybolt  iron,  as  the  print  will 
expose  the  typical  method  of  piling  used  by  the  manufacturer. 

An  interesting  point  relating  to  the  specification  for  iron  and 
steel,  which  is  at  the  present  time  still  open  for  discussion,  is 
making  the  elastic  limit  of  greater  importance  than  the  tensile 
strength.  It  seems  reasonahle  to  suppose  that  where  stress  am! 
strain  have  a  constant  relation  one  to  the  other  up  to  a  certain 
point,  called  the  elastic  limit — that  this  point  would  he  an  easy 
one  to  locate  when  operating  a  testing  machine;  such  is  not  the 
case,  however.  Twelve  test  pieces  were  cut  from  the  same  boiler 
sheet  and  two  pieces  sent  to  each  of  six  different  mills,  with 
request  that  their  test  department  pull  the  pieces  and  send  record 
of.  complete  physical  tests.  The  results  showed  that  where  the 
reports  of  the  tensile  strength  from  the  -ix  mill-  ran  within  5  per 
cent,  of  the  same  figures  the  elastic  limit  varied  10  per  cent,  above 
and  S  per  cent,  below  the  average  results.  On  this  account  care 
must    lie    exerted    a-    to    the    speed    of    operation    of    the    testing 

machine  whenever  it  is  necessary  to  locate  the  elastic  limit. 
Furthermore,  should  the  elastic  limit  he  incorporated  in  the 
specification  for  iron  or  steel,  one  might  expect  to  have  innumer- 
able discussions  between  the  consumer  and  the  manufacturer. 
plat<  -  1  -5,  pp.  29-32.  1 

Iron  vs.  Steel. 

Protection  of  iron  and  steel  from  corrosion,  due  to  atmospheric 
conditions  and  electrolysis,  i-  an  important  problem.  The  protec- 
tion i-  secured  by  mean-  of  tinning,  galvanizing,  painting,  insulat- 
ing,   etc    and    a-    research    ha-    demonstrated    that    iron    i-    more 

capable  of  withstanding  corrosion  than  steel,  the  importance  of 
being  able  t"  distinguish  quickly  between  a  tinned  and  galvan 
sheel  a-  to  the  composition  of  the  underlying  metal,  can  readily 

he  appreciated. 
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Steel,  as  is  well  known,  is  iron  with  small  proportions  of  carbon, 
phosphorus,  sulphur,  manganese  and  silicon,  the  combinations  of 
these  elements  in  varying  proportions  determining  the  quality  of 
the  steel.  Their  presence,  particularly  manganese,  favors  corro- 
sion in  the  form  of  electrolysis  and  shortens  the  life  of  the  metal 
in  pn  >p<  irtion  t<  i  the  exposure. 

Iron,  as  considered  in  the  same  light,  consists  of  a  much  purer 
form,  tlu-rc  being  but  trace-  of  impurities,  particularly  manganese, 
and  owing  to  the  difference  in  the  working  or  manufacture  the 
possibilities  of  segregation  are  less  liable  in  iron  than  in  steel.  In 
the  working  <>i  iron,  such  as  charcoal  iron,  the  separate  fibers  arc 
incased  in  slag,  which  presumably  aid  materially  in  the  protection 
from  corrosion  and  electrolysis. 

The  elimination  of  manganese  in  iron  makes  it  possible  thus  to 
i  quickly  by  simple  test  with  a  sheel  or  bar  whether  same  is 
iron  or  steel.  This  test  consists  of  dissolving  a  small  piece  of  the 
metal  in  question  in  nitric  acid  and.  aider  heating  gently,  adding 
some  peroxide  of  lead,  which  immediately  oxidizes  the  man- 
ganese to  a  permanganate,  made  characteristic  by  it-  high  color- 
ing pi  >wer  i  if  a  vii  ilel  nature. 
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Steel  Castings. 

In  addition  to  the  customary  tests  to  determine  the  tensile 
strength  and  elongation  of  steel  castings,  there  is  one  most 
important  feature  regarding  the  inspection  of  these  castings,  and 
that  is  the  annealing. 

Steel  castings,  whenever  used  in  service  where  the  parts  are 
subjects  to  vibrations,  should  be  thoroughly  annealed.  The  pro- 
cess of  annealing  renders  the  structure  more  homogeneous ;  the 
coarse  large  crystals  are  changed  to  very  fine  almost  invisible 
crystals. 

When  investigating  the  failure  of  a  steel  frame  of  a  heavy 
machine,  we  took  a  short  section  of  the  casting,  and  conducted 
the  following  test,  to  determine  how  much  annealing,  if  any,  it 
had  received.  The  slab  was  heated  to  a  white  heat  at  one  end ; 
the  other  end  being  kept  cold.  In  this  way  we  had  all  tempera- 
tures from  the  temperature  of  the  atmosphere  to  one  above  a 
proper  annealing  temperature.    The  bar  was  then  allowed  to  cool 
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slowly  and  afterwards  broken  open  longitudinally.  (See  Plate 
6.)  The  structure  of  the  steel  showed  very  coarse  crystals  at  one 
end  and  a  very  fine  structure  at  the  heated  end.  And  it  was  very 
evident  that  the  steel  castings  had  never  been  properly  annealed. 
A  superficial  examination  will  not  always  determine  whether  or 
no  a  steel  casting  has  been  annealed.  Some  careless  manufac- 
turers heat  the  castings  to  an  insufficient  temperature,  giving  the 
surface  a  reddish  yellow  appearance.  To  a  novice  it  might  appear 
that  the  casting  had  been  annealed.  Had  the  casting  been  heated 
to  a  temperature  sufficient  for  proper  annealing,  the  higher 
oxide  of  iron  would  give  a  deeper  bluish  and  nearly  black  appear- 
ance to  the  outer  surface. 
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Bearing  Metals  and  Oils. 

Bearing  metals  and  otts  may  be  tested  with  the  same  testing 
machine  although  both  should  never  be  tested  at  one  and  the  same 
time.  You  will  note  in  the  illustration  (Plate  71  two  bearings 
equally  distant  from  the  pulley  driving  the  shaft,  the  rap-  of  each 
of  these  bearing  boxes  being  easily  removed  to  allow  application 
of  the  test  bearings,  which  bearings  arc  of  course  cast  of  the 
metals  under  investigation.     Delicate  thermometers  arc  inserted 
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in  openings  in  each  box  to  show  the  temperature  of  the  bearings, 
and  careful  record  is  taken  of  the  thermometer  readings  at  regular 
intervals  and  at  varying  speeds. 

The  same  amount  and  grade  of  lubricating  <>il  is  supplied  to 
each  bearing.  Before  the  shaft  is  inserted  the  two  bearings  are 
named  out  with  a  standard  reamer,  which  has  been  carefully 
ground  t"  insure  its  boring  a  perfectly  round  hole  and  to  make 
that  the  two  holes  are  directly  in  line,  one  with  the  other, 
tnparative  efficiency  of  the  two  metals  tested  is  secured,  and, 
if  desirable,  a  standard  metal  bearing  may  be  adopted  to  which 
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all  others  tested  may  be  compared.  The  machine  should  be  so 
carefully  constructed  that  where  the  same  metal  is  used  in  both 
bearings  there  should  be  only  a  fraction  of  a  degree  difference  in 
temperature  between  the  two.  Taking  a  center  line  through  the 
machine,  it  is  necessary  to  have  the  one  side  perfectly  insulated 
from  the  other  to  prevent  any  passage  of  heat  from  one  bearing 
to  the  other. 

The  nature  of  the  construction  of  the  machine  is  such  that  ser- 
vice tests  may  be  made  of  lubricating  oils  by  using  bearing  metals 
of  like  composition. 

Coal. 

In  this  era  of  attention  to  the  conservation  of  the  country's 
natural  resources,  the  economical  mining,  handling,  and  consump- 
tion of  coal  is  receiving  its  due  share  of  investigation.  Many 
large  consumers  are  purchasing  this  commodity  on  specification, 
the  fundamental  basis  of  which  is  the  required  British  thermal 
unit  value  of  the  coal.  A  high  grade  bituminous  coal  should 
contain  approximately  from  14,000  to  15,000  British  thermal  units 
in  each  pound. 

To  determine  the  British  thermal  units  requires  calorimeter 
tests,  and  various  types  of  calorimeters  are  on  the  market,  some 
of  them  worthless,  on  account  of  the  large  errors  liable  to  occur 
in  their  operation.  Great  care  must  be  used  in  the  sampling  of 
the  coal  under  investigation,  as  the  small  amount  of  one  gram 
only  is  used  for  the  British  thermal  unit  determination,  and 
another  gram  for  the  analysis,  and  these  very  small  portions  must 
be  representative  of  the  full  shipment,  which  may  sometimes 
amount  to  seven  thousand  tons. 

Two  methods  of  analysis  are  often  used  in  examination  of 
coal,  namely,  the  approximate  and  ultimate.  The  approximate  is 
the  method  usually  followed.  This  analysis  consists  in  obtaining 
the  moisture,  volatile  matter,  fixed  carbon,  ash  and  sulphur  upon 
a  sample  of  finely  powered  coal. 

The  percentage  of  ash  in  a  coal  governs  largely  the  commercial 
value,  but  strange  as  it  may  seem,  a  coal  high  in  ash  may  under 
certain  conditions  contain  more  heat  units  than  one  lower  in  ash. 
This  may  be  caused  by  the  first  coal  (high  ash  coal),  containing 
less  free  oxygen  than  the  second  (low  ash  coal).  In  other  words, 
the  presence  of  free  oxygen  is  just  as  objectionable  as  the  presence 
of  ash. 
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The  United  States  Government  has  investigated  this  matter 
extensively  and  I  would  refer  you  to  Bulletin  No.  382  of  the 
United  States  Geological  Survey. 

Boiler  ami  Plant  Tests. 

It  devolves  upon  the  test  department  of  any  corporation  operat- 
ing a  power  plant  to  cluck  the  efficiency  of  such  a  plant  both 
a-  regards  boiler  and  engine  economy.  The  department  follows 
up  the  tests  made,  with  recommendation  For  changes  in  design 
or  methods  of  operation  which  may  reduce  the  losses.  Too  many 
expensively  operated  power  plants  arc  considered  a  side  issue  by 
the  management,  and  no  attention  whatever  i-  given  to  their 
operation  beyond  the  yearly  consideration  of  fuel  supply. 

We  are  all  familiar  with  the  usual  methods  "t"  conducting  !• 
tests.     An  important  feature  often  overlooked  i-  the  analysis  of 
the  flue  gases,  for  in  this  way  only  can  the  process  of  combustion 
he  intelligently  and  effectively    followed   up.     The  produd 
combustion,  important  in  this  connection,  are  carbonic  acid  gas 
(CO.  1.   carbon    monoxide    (CO),   and   oxygen    (O),   which   are 
readily  determined  h\  mean-  of  absorption  pipette-,  embodied  in 
the  present  up-to-date,  compact,  portable  apparatus  known  as  the 
Orsat.     The  operation   consists   of   the  passing   of   a  measured 
volume  of  gas,  carefully  collected,  successively,  through  caustic 
potash,  alkaline  pyrogallol  and  cuprous  chloride  solution  for  1 
O  and  ( '<  »  respectively.     The  proportion  of  these  gases,  one  to 

another,  in  the  -ample  brings  out  clearly  the  defect-  in  firing, 
leak-  in  boiler  setting,  etc.  An  investigation  y^\  this  sort  will 
greatly  assist  in  determining  the  most  desirable  draft — whether 

it  -hall  he   forced,  natural  or  induced. 

pable  men  available  a-  firemen  to-day  are  scarce;    efficient 
firing  i-  therefore  seldom  obtained,  and  actual  tests  have  shown 

that  mechanical  stokers  if  in-tailed  will  often  increase  the  boiler 
capacity  and  will  eliminate  the  necessity  for  the  installation  of 
additional  boiler  unit-. 

\t    one    plant    the    mechanical    stoker    wa-    working   at    a    high 

i;   the   coal    wa-   being    fed    SO    fast    that    it    wa-   necessary    to 

increase  the   forced  draft  :  and  even  then  a  great  deal  of  coal  was 

wasted  a-  unconsumed  coal  in  the  ash  pit  and  in  the  form  of 
smoke.     It  wa-  suggested  that  a  larger  pulley  he  used  on  the 

driving   -haft  of  tin-  stoker,   thus   reducing  the   -peed.      This   wa- 
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done,  and  as  a  result  the  draft  was  reduced  and  a  large  reduction 
made  in  fuel  consumption. 

Creosoting  of  Ties  and  Timber. 

In  order  to  conserve  the  forests  and  timber  supply,  the 
treatment  of  ties,  timber,  and  poles  has  largely  increased  in  the 
past  few  years.  The  proper  treatment  is  a  matter  of  laboratory 
investigation  as  well  as  practical  experimentation. 

Chestnut  timber,  the  prevailing  timber  of  the  State  of  Con- 
necticut, can  not  be  treated  in  the  same  way  that  most  other  woods 
are  treated.  To  secure  the  best  results,  ordinarily  the  timber  is 
allowed  to  season  for  six  months  before  being  placed  in  the 
retort,  but  it  is  necessary  in  the  case  of  chestnut  to  treat  it  when 
green. 

Two  seasoned  chestnut  ties  were  shipped  to  a  creosoting  plant 
in  the  south  and  orders  were  given  to  treat  them  by  the  same 
methods  that  are  used  in  the  case  of  long  leaf  yellow  pine.  The 
results  were  that  the  ties  were  nearly  rent  open  from  end  to  end, 
having  cracked  open  on  application  of  the  creosote  oil.  On  treat- 
ment of  green  chestnut  ties,  however,  the  results  were  successful. 
The  penetration  of  the  creosote  oil  must  be  thorough  and  strike 
the  innermost  cells, — this  in  order  that  the  antiseptic  may  kill  the 
fungi  and  germs  and  prevent  decay  from  the  interior. 

Experiments  with  the  use  of  zinc  chloride  in  the  place  of 
creosote  oil  have  shown  that  the  zinc  chloride  is  only  efficient  in 
the  arid  districts,  as  the  moisture  in  the  air  and  the  rain  will 
cause  the  chloride  to  leak  out  gradually,  until  the  wood  is  left 
in  its  natural  and  untreated  state. 

Should  creosoted  wood  material  be  ordered  on  contract  work, 
it  should  be  specified  that  a  certain  weight  of  creosote  oil  to  the 
cubic  foot  of  timber  shall  be  injected  into  the  wood,  the  amount 
of  oil  varying  according  to  process  used,  and  that  it  should 
penetrate  throughout  the  section.  Experiments  should  be  made 
by  breaking  open  paving  blocks  or  sawing  off  sections  of  ties  or 
poles,  and,  from  laboratory  determinations,  by  process  of  elimina- 
tion, the  actual  percentage  of  oil  injected  can  be  determined  quite 
accurately. 

Service  Tests. 

Theory  and  technique  should  never  be  allowed  to  take  prece- 
dence over  practical  experience  and  service  tests.     The  latter  are 
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as  important  as  the  former,  and  in  a  great  many  problems  it  is 
the  practical  service  test  that  derives  the  solution.  The  selection 
of  the  most  efficient  high  speed  tool  steel  from  among  numerous 
samples  submitted  in  competition  will  demonstrate  this  statement. 

Chemical  analyses  may  be  made  of  each  :  some  may  show  pres- 
ence of  vanadium,  some  may  show  tungsten,  others  may  -how 
titanium.  an<l  all  will  shovt  their  respective  percentages  of  carbon 
and  manganese,  but  how  can  the  most  efficient  be  selected  from 
these  results  alone?  It  is  quite  evident  that  this  would  be 
impossible. 

From  a  bar  of  each  steel  submitted,  a  tool  is  forged  and  hard- 
ened under  the  direction  of  a  representative  of  the  steel  manu- 
facturer, all  the  tools  to  be  made  for  service  in  the  same  machine 
and,  as  near  as  possible,  on  the  same  quality  of  material.  ( !areful 
records  must  be  made  of  the  depth  of  cut,  the  ivv<\.  the  cutting 
speed,  the  weight  of  material  removed,  the  number  of  times  the 
cutting  edge  breaks,  the  number  of  times  the  tool  requires  grind- 
ing, and  the  time  the  tool  is  in  actual  service. 

It  is  by  this  practical  test  only  that  a  proper  -election  can  be 
made. 

Routine  and  Records. 

It  is  quite  necessary  that  a  test  department,  at  all  times,  keep 
check  on  material  which  is  received  daily  and  used  in  large 
amounts.  This  is  done  to  make  sure  that  the  quality  ^\  the 
material  received  on  the  various  order-  is  up  to  specifications,  if 
bought  to  specifications,  and  of  a  quality  equal  to  that  >>\  samples 
submitted  for  preliminary  test,  if  not  bought  to  specification.  It 
1-  always  well  and  quite  important  t"  retain  in  the  laboratory 
standard  -ample-  of  any  material  for  which  the  company  ha-  no 
specification — this  standard  -ample  to  represent  the  grade  and 
quality  of  the  sample  submitted  on  hid  and  before  actual  purchase 

is  made. 

To  illustrate  this  point:  a  purchasing  agent  maj  order  a  car- 
load of  fire-brick  from  a  manufacturer,  advising  him  that  the 
brick  may  he  watched  carefulh  for  results  upon  which  will  depend 
duplication  of  the  order.  Tin-  car  load  will  no  doubt  make  good, 
and  u  may  also  happen  that  future  shipments  will  not  he  ^\  equal 
quality.  If  it  i-  not  the  special  duty  of  someone  to  follow  up  this 
brick  and  keep  records  of  the  service  secured,  there  would  he  no 
complete  record,  and  unless  the  brick  was  very  poor,  the  purchas- 
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ing  agent  would  probably  hear  nothing  and  would  naturally  sup- 
pose he  was  receiving  an  A  No.  I  grade,  whereas  his  company 
would  be  receiving  a  second  grade  fire-brick. 

Another  instance  along  this  line :  A  sample  of  rubber  sheet 
packing  was  given  a  heat  test  to  determine  the  effects  of  the  heat 
at  a  temperature  corresponding  to  the  pressure  to  which  the  pack- 
ing would  be  subjected  when  in  service.  The  results  were  satis- 
factory for  this  sample,  but  on  receipt  of  regular  shipment  later 
on,  other  samples  representing  the  shipment  were  selected  and, 
on  being  subjected  to  the  same  test,  failed. 

Scope  of  Work  of  Test  Department. 

In  addition  to  the  testing  and  analyzing  of  ordinary  materials 
used  in  construction  and  manufacture,  the  test  department  of  a 
large  corporation  is  the  receptacle  of  all  sorts  of  problems  of  a 
technical  nature.  It  might  be  called  upon  to  investigate  and  make 
report  of  the  value  of  some  patent  device,  a  source  of  supply  of 
raw  material,  an  improvement  in  the  method  of  manufacture, 
either  from  a  chemical  or  mechanical  standpoint,  location  of  a 
water  supply  for  the  power  plant,  etc.  The  work  is  of  the  broad- 
est nature  and  to  be  properly  conducted  necessitates  the  employ- 
ment of  men  trained  in  the  several  branches  of  engineering  in 
addition  to  chemists,  oreolosfists  and  biologists. 
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THE     HAMMOND     MINING    AND    METAL- 
LURGICAL    LABORATORY     OF     THE 
SHEFFIELD  SCIENTIFIC  SCHOOL, 
YALE    UNIVERSITY." 

By  Louis  D.  Hunt o on,  New  Haven,  Conn. 

Gentlemen,  this  paper  has  been  published  in  the  Enstituti 
Mining  Engineers.  I  have  some  copies  of  it  here  which  you  can 
obtain.  1  am  simply  going  to  run  over  one  or  two  of  the  item- 
in  it  covering  the  erection,  cost,  floor  area,  etc.,  and  then  show 
yon  what  the  building  looks  like  from  lantern  slides  he  fore  the 
inspection. 

The  Hammond  Mining  and  Metallurgical  Laboratory  is  the 
gift  of  Prof.  John  Hays  Hammond  to  the  Sheffield  Scientific 
School  of  Yale  University.  Professor  Hammond  was  graduated 
from  this  School  in  the  class  of  [876,  and  has  always  shown 
great  interesl  in  its  welfare  and  progress.  In  1903,  he  offered 
to  build  and  equip  for  it  a  mining  and  metallurgical  laboratory. 
This  offer  was  gratefully  accepted  by  the  trustees;  and  in  <  Octo- 
ber of  the  same  year  the  architect.  W.  Gedney  Beatty,  and 
the  writer  were  employed  to  draw  up  plans  for  the  building, 
which   i-  the  largest   of  it-  kind  in  this  country. 

The  Treasurer's  report  shows  the  total  gift  of  Professor  Ham- 
mond, including  land,  building,  and  equipment,  to  have  been 
$128,741.53.  This  does  not  include  $5,000  given  by  Professor 
Hammond  to  defray  incidental  expenses.  The  detailed  cosl  of 
tin-  machinery  and  installation  included  in  the  above  sum  is 
a-  follows: 

Machinery  $9,8 ; 

Pipe  ami  fittings  925 

I  [angers,  shafting,  pullej  -.  belts,  etc 357 

irk,  tanks,  launders,  etc 272.19 

J  I  I..v~ 

Lumber    [,896.36 

Reprinted  by  permission  "t"  the  American  Institute  of  Mining  Engineers. 
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General  Supplies : 

Hardware    $135-96 

Tools  263.66 

Paints    204.63 

Electric  and  incidental 439-57 

$1,043.82 

Machine-shop   material    259.44 

Labor    722.29 

981.73 

Foundry-work,  castings,  etc 346.84 

Freight,  carting,  and  teaming 397-38 

Foundations,  labor,  and  material 1,257.37 

Labor,  construction,  and  installation   9-355-09 

General  expense   31496 

Total     $27,405.99 


REQUIREMENTS    OF    THE    LABORATORY. 

Before  planning  the  building-  the  mining-laboratories  and 
ore-testing  plants  in  the  East  were  visited,  and  blue-prints  of 
the  Western  and  Canadian  mining-laboratories  were  studied 
carefully.  The  methods  of  instruction  and  laboratory-work 
required  of  the  students  at  different  mining-schools  were  also 
carefully  compared.  After  the  completion  of  this  preliminary 
work  it  was  found  that  the  equipment  and  laboratory-work 
required  were  different  in  the  several  universities,  and  that  the 
design  and  equipment  of  the  Hammond  Laboratory  would 
depend  entirely  upon  the  requirements  placed  upon  it.  A  con- 
sultation with  Professor  Hammond  resulted  in  the  decision  to 
erect  a  building  to   fulfill  four  requirements. 

1.  Teaching'  of  the  theory  and  practice  of  assaying,  metal- 
lurgy, mining,  and  ore-dressing. 

2.  Testing  of  ores  on  a  small  scale  to  determine  the  most 
economical  method  of  treatment. 

3.  Handling  of  ores  on  a  commercial  scale  in  order  to  verify 
the    results    obtained    from   the   preliminary   testing. 

4.  Research-work  and  investigations  by  the  instructors  or  by 
professional  men  to  develop  new  processes  or  perfect  new 
machines. 

The  first  requirement  called  for  lecture-rooms  and  lecture- 
tables  fitted  with  gas,  water,  and  electric  power  for  class-room 
experiments ;  also  a  museum  for  mining-  and  metallurgical 
models   and  the  products  of  mills  and  smelters. 
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The  second  requirement,  space  for  small  ore-testing  machinery. 

The  third  requirement,  space  for  full-sized  machines,  and  floor- 
space  for  the  installation  of  new  machinery  without  changing 
the  proposed  arrangement. 

The  fourth  requirement,  and  the  most  important  for  the 
advancement  of  the  profession,  -parr  equipped  with  power,  gas, 
and  water  for  investigations  on  a  large  or  small  scale. 

ERECTION    OF    THE   BUILD1  M ;. 

The  building  was  designed  with  the  above  objects  in  view, 
ami  the  plans  accepted  in  May,  1004.  The  building-contract 
called  for  the  building  and  the  furnishings  for  the  library,  lec- 
ture- and  research-room-,  and  also  the  desk-rooms  for  assaying 
and  ore-testing.  Ground  was  broken  in  June.  [904,  and  the 
building  was  ready  for  occupancy  in  November,  [905.  During 
the  autumn  and  winter  of  1905  the  assay-furnaces  and  small 
ore-testing  machines  were  installed,  and  the  supplies  for  the 
department  of  assaying  were  purchased.  The  first  course  in 
assaying  and  ore-testing  was  given  the  following  spring.  While 
this  work  was  in  progress,  museum  cases  and  the  balance  of  the 
furnishings  were  designed  and  built,  and  plans  were  drawn  for 
the  arrangement  of  the  orerdressing  machinery,  the  order  for 
which  was  placed  on  Jul)  1.  [906,  with  the  Allis-Chalmers  I  0. 
The  first  delivery  of  machinery  was  made  in  (  Ictober,  [906,  and 
in  January.  [907,  the  first  r^ek  was  broken  in  the  crushing- 
room.  In  June  the  mill-wright,  A.  \.  Watson,  completed  his 
work,  and   the   first   ore   was  milled   during  that   month. 

The  building  has  .1  frontage  of  84  ft.  on  Mansfield  Street. 
and  a  depth  of  about  200  ft.,  extending  back  to  the  Northampton 
Division  of  the  X.  Y..  \.  II.  &  II.  R.  K.  The  detailed  dimen- 
sions of  the  various  rooms  can  be  derived  from  the  plan,  Fig.  2. 
The  lol  upon  which  it  is  placed  has  a  frontage  of  too  ft.  The 
railroad  company  built  a  siding  at  the  rear  of  the  building  for  the 
delivery  of  ore-. 

The  building  is  constructed  of  fire-proof  material-  throughout, 
consisting  of  granite,  lime-tone,  brick,  concrete,  and  steel.  Ml 
or  wall-  are  lined  with  hollow  brick,  which  was  coated, 
before  plastering,  with  anti-hydrene.  The  ground  floor  <>i  the 
entire  building  i-  of  cement,  5  in.  thick.  All  -team-,  gas-,  water-, 
and  electric  conduits  are  exposed.      Tin  roof  of  the  building,  con- 
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sisting  of  terra-cotta  book-tile  covered  with  slate,  is  supported  by 
heavy  iron  trusses. 

DESCRIPTION    OF   THE    BUILDING. 

A  view  of  the  Hammond  Mining  and  Metallurgical  Labora- 
tory is  given  in  Fig.  i.  Figs.  3  to  12  are  views  of  several  of 
the  rooms  and  of  portions  of  the  equipment  of  the  building-. 

The  ground  floor  of  the  building  is  divided  into  three  por- 
tions. The  front  portion  consists  of  a  basement  and  two  floors. 
The  floors,  built  of  steel,  hollow  brick,  and  concrete,  are  divided 
into  various  rooms  by  partition  walls  of  hollow  brick.  The 
stairs  connecting-  the  floors  are  of  steel  with  slate  steps. 

The  second  or  laboratory  portion  of  the  building,  adjoining 
the  front  portion,  was  designed  to  furnish  as  much  light  and 
air  as  possible,  allowing  for  an  increased  floor-area.  The  side- 
walls  are  27  ft.  high,  and  the  roof  in  the  center  of  the  building 
is  44  ft.  high.  In  the  center  of  the  roof,  for  ventilation,  there 
are  monitors  with  sash  windows  on  each  side,  which  are  opened 
and  closed  by  gearing  and  chains  extending  to  the  floor.  The 
windows  in  the  side-walls  are  5  ft.  apart  and  are  20  feet  high  by 
5  ft.  wide.  These  windows  are  divided  in  the  center  for  the 
building  of  mezzanine  floors  along  the  outside  walls  as  soon  as 
the  increased  floor-area  is  required.  Around  the  windows  are 
steam-coils  for  heating,  and  from  the  roof-trusses  are  suspended 
arc-lamps  for  lighting.  Between  the  windows  and  every  few 
feet  along  the  transverse  walls  are  incandescent-lamp  outlets, 
to  which  lamps  can  be  attached  to  provide  light  for  inspecting 
the  machines. 

This  portion  of  the  building  is  subdivided  by  two  transverse 
walls  into  three  rooms,  having  a  total  floor-area  of  about  12,000 
sq.  ft.,  which  can  be  increased  10,000  sq.  ft.  by  building  the 
mezzanine  floors  planned.  Eight  chimneys  were  built  in  the 
transverse  walls,  two  of  which  are  lined  with  fire-brick.  The 
floor  of  the  large  room  slopes  to  a  central  sump,  12  ft.  square 
by  3  ft.  deep,  with  12-in.  concrete  sides  and  bottom.  The  floor 
of  the  sump  slopes  to  a  depression  in  one  corner,  which  has  a 
connection  with  the  sewer,  controlled  by  a  gate-valve.  In  order 
to  prevent  the  seepage  of  water  into  the  sand  under  the  build- 
ing,, the  sump  was  lined  with  several  layers  of  tarred  paper  and 
felt,  held  together  with  hot  tar  and  covered  with  cement.  The 
sump  is  connected  with  the  main  water-supply,  and  a  pump  is 
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provided  to  enable  the  water  to  be  used  to  supply  the  tank  on 
the  top  floor.  The  floors  in  the  other  rooms  are  horizontal,  with 
the  exception  of  the  space  devoted  to  ore-testing-,  which  slopes 
to  open  drains.  In  buildings  of  this  character  it  would  be  better 
to  have  all  the  concrete  laboratory-floors  slope  to  an  open  drain 
for  convenience  in  washing.  Some  of  the  concrete  floors  have 
been  painted  and  others  oiled  to  prevent  dust  from  the  surface- 
wear  of  the  concrete.  Both  methods  have  proved  satisfactory. 
The  paint  gives  a  much  better  appearance  but  requires  a  repaint- 
ing, whereas  the  oil  shows  no  wear. 

The  third  portion  of  the  building"  is  triangular,  conforming 
to  the  shape  of  the  lot.  It  is  divided  into  an  upper  and  a  lower 
floor :.  the  former,  a  crushing-room;  the  latter,  a  boiler-room 
for  steam-heating  and  a  repair-shop. 

LIBRARY,    MUSEUM,    ETC. 

The  front  portion  of  the  building  is  devoted  to  the  library, 
museum,  lecture-rooms,  and  research-rooms.  The  first  floor 
contains  the  library,  museum,  and  office. 

The  library,  to  the  left  of  the  hall,  has  two  windows  facing 
east  and'  two  facing  south.  The  room  is  furnished  with  shelves 
and  two  large  tables,  lighted  by  individual  electric  lamps  and 
a  ceiling  cluster. 

The  museum,  across  the  hall  from  the  library,  has  six  win- 
dows. This  room  contains  museum-cases  and  chests  of  drawers 
for  student  collections.  It  is  intended  to  place  in  the  museum 
typical  flow-sheets  of  mills,  and  in  the  cases  and  drawers  the 
various  products  from  these  mills.  This  arrangement  will 
assist  the  student  in  studying  the  practical  handling  of  ores 
from  various  districts.  Here  also  will  be  placed  models  and 
photographs  of  mining-,  metallurgical,  and  milling-plants  and 
machinery. 

The  office  is  connected  with  the  library  and  the  hall. 

Between  the  office  and  the  museum  and  directly  in  front  of 
the  entrance  are  a  hall-closet  and  an  office-closet.  Ultimately 
these  closets  will  be  used  as  a  hallway  connecting  the  entrance- 
hall  with  the  mezzanine  floors  to  be  built  later  in  the  second 
or  laboratory  portion  of  the  building  as  soon  as  this  extra  space 
is  required. 

On  the  second  floor  are  two  lecture-rooms,  an  instructor's 
room,  and  a  hall-closet.     Both  lecture-rooms  are  furnished  with 
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ROOMS   AND  APPARATUS   OF   THE   HAMMOND   MINING  AND 
METALLURGICAL    LABORATORY. 


A. 

Entrance. 

B. 

Hall. 

C. 

Library. 

D. 

Museum. 

E. 

Office. 

F. 

Lecture-rooms. 

G. 

Instructor's-rooms. 

H. 

Research-rooms. 

I. 

Supply-rooms. 

J. 

Dark-rooms. 

K. 

Balance-rooms. 

L. 

Locker-rooms. 

M. 

Lavatories. 

i. 

Closets. 

2. 

Glass  cases. 

3- 

Drawer-cases. 

4- 

Desks. 

5- 

Electric-power  switches. 

6. 

Electric  lantern. 

7- 

Electric  blue-print  frame 

8. 

Chemical  hoods. 

9- 

Shelves. 

10. 

Showers. 

ii. 

Five  Vezin  jigs. 

12. 

Steam  driers. 

13- 

Gas  driers. 

14. 

Coal-bins. 

15- 

Soft-coal  furnaces. 

16. 

Gas-furnaces. 

17. 

Crucible-furnaces. 

18. 

Roots  blower. 

19. 

Bullion-rolls.  ' 

20. 

Space  to  grow. 

21. 

Motors. 

22. 

Amalgamating-pans. 

23- 

Clean-up  pan. 

24- 

Sump. 

25- 

Harz  jig. 

26. 

Centrifugal  pumps. 

27. 

Huntington  mill. 

28. 

Five-stamp  battery. 

20. 

Wilfley  concentrator. 

30. 

Frue  vanner. 

Rooms. 

'    N. 


Ore-testing  room. 

O.  Assay-desk  room. 

P.  Furnace-room. 

R.  Milling-room,  ground  floor 

R.\  Milling-room,  first  floor. 

R.i  Milling-room,  second  floor. 

R. 3  Milling-room,  third  floor. 

6".  Boiler-room. 

T.  Coal-storage. 

U.  Repair-shop. 

V.  Crushing-room. 

IV.  Monitors. 


Apparatus. 

31.  Wilfley  slimer. 

32.  Ore-storage  bins. 

33.  Platform-elevator. 

34.  Crane. 

35.  Hydraulic  classifiers. 

36.  Trommels. 

37.  Vezin  sampler. 

38.  Challenge  feeders. 

39.  De-watering-cones. 

40.  Main  line-shafting. 

41.  Ash-pit. 

42.  Blake  breaker. 

43.  Gyratory  breaker. 

44.  Dodge  breaker. 

45.  Rolls. 

46.  Abbe  pebble-mill. 

47.  Krupp  ball-mill. 

48.  Sample-grinder. 

49.  Case  breaker. 

50.  Abbe  jar-mill. 

51.  Power  bucking-board. 

52.  Shaking-screen. 

53.  Main  switch-board. 

54.  Cyanide-plant. 

55.  Water-tank. 

56.  Proposed  mezzanine  floors. 

57.  Furnace-flues. 

58.  Proposed  furnaces. 

59.  Laboratory  R.  R.  switch. 
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chairs  on  stepped  floors,  lecture-tables  fitted  with  gas-,  water-, 
and  electric-light  connections,  and  an  electric  switch  for  power. 
The  rooms  are  ventilated  through  a  grating  in  the  ceiling  which 
connects  with  a  sky-light  in  the  hall  closet. 

The  large  lecture-room  can  accommodate  112  students.  The 
lecture-table,  18  ft.  long,  contains  large  flat  drawers  for  charts 
and  maps.  Back  of  the  lecture-table  are  eight  museum-cases  with 
closets  below.  The  four  central  cases  have  sashes  of  slate  for 
black-board  work;  the  four  outside  cases  have  sashes  of  glass. 
There  are  also  two  connections  for  a  lantern,  one  at  the  side 
of  the  lecture-table,  the  other  in  the  rear  of  the  room. 

The  small  lecture-room  can  accommodate  45  students. 

The  instructor's  room  at  present  contains  an  electric  blue- 
print frame  and  drawing-tables. 

The  basement,  on  the  ground  floor  of  the  building,  is  subdi- 
vided into  research-rooms,  supply-rooms,  locker-rooms,  shower- 
baths,  and  lavatories,  all  heated  by  steam-coils  suspended  from 
the  ceiling,  and  lighted  by  ceiling-clusters. 

The  two  corner  rooms  are  devoted  to  research-work.  These 
rooms  are  furnished  with  desks,  hoods,  and  electric  power-plugs 
for  power  or  electric-furnace  work.  Each  room  is  lighted  by 
three  windows,  individual  electric  lights  on  the  desks,  ceiling- 
clusters,  and  extra  light-outlets  in  the  walls  for  special  work. 
The  desks  are  equipped  with  water,  gas,  and  electricity. 

Adjacent  to  the  southeast  research-room  is  an  instructor's 
room,  equipped  with  desks  for  use  in  assaying.  This  room 
connects  with  the  central  hall  and  assay-laboratory.  The  stu- 
dents' samples  for  assaying  are  stored  in  this  room,  together  with 
the  assay-records. 

Adjacent  to  the  northeast  research-room  is  the  balance-room, 
connecting  with  the  assay-laboratory.  The  room  is  equipped 
with  nine  Becker  button-balances,  two  Keller  button-balances, 
and  one  Becker  analytical-balance.  Light  is  furnished  by  one 
window,  and  each  balance  has  an  individual  electric  light. 

The  supply-room  and  dark-rooms  are  interior  rooms  connect- 
ing with  the  central  hall.  The  supply-rooms  contain  shelves 
and  drawers.  The  dark-room  is  furnished  with  a  slate  desk, 
water,  gas,  electric-lights,  and  an  exhaust- fan  for  ventilating. 

The  students'  locker-room,  for  changing  clothes,  is  in  the 
front  of  the  building,  connecting  with  the  central  hall.  This 
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room  can' accommodate  80  lockers,  56  of  which  have  been  already 
built.  Connected  with  the  locker-room  are  two  shower-baths  and 
a  lavatory. 

The  instructors'  lavoratory  contains  lockers  and  a  shower, 
connects  with  the  hall,  and  is  adjacent  to  the  southeast  research- 
room.  Hot  water  is  supplied  to  the  showers  from  a  Rudd  auto- 
matic  gas   water-heater. 

ORE-TESTING    LABORATORY. 

The  first  laboratory-room,  entered  from  the  basement  hall,  is 
devoted  to  ore-testing  and  assaying.  The  equipment  on  the 
south  side  of  the  room,  for  ore-testing,  consists  of  eight  work- 
ing-tables covered  with  linoleum,  and  furnished  with  open  drains 
to  the  floor.  Above  the  tables  are  water-pipes  furnished  with 
dial-plug-cocks  leading  from  a  reservoir  on  the  wall,  whereby 
a  constant  pressure  is  maintained.  Adjacent  to  the  windows  are 
one  gas  and  two  steam  driers.  The  apparatus  installed  consists 
of  five  Vezin  jigs,  five  glass  classifiers,  three  Munroe  tables, 
sizing-screens,  gold-washing  and  amalgamating-pans,  bateas,  and 
accessories  necessary   for  the  testing  of  ores. 

ASSAYING-    AND    METALLURGICAL    LABORATORY. 

On  the  north  side  of  the  first  laboratory-room,  18  assay-desks 
were  installed  when  the  building  was  completed,  and  last  sum- 
mer 24  more,  making  a  total  of  42.  The  original  desks  were 
covered  with  slate  and  contained  lockers,  drawers,  shelves,  and 
desk-lockers  for  pulp-balances.  The  desks  installed  last  summer 
differ  by  the  addition  of  a  cupel-drawer  and  the  omission  of  the 
balance-locker.  This  arrangement  reduces  the  number  of  bal- 
ances required  by  one-half,  and  also  gives  the  student  a  tray 
for  cupels  which  otherwise  would  have  to  be  kept  in  his  locker 
below.  The  desks  are  placed  in  six  sections ;  the  three  new 
sections  contain  eight  desks  each,  and  the  three  original  ones 
contain  six  desks  each,  with  three  deep  slate  sinks  at  the  ends. 
The  desks  have  individual  electric  lights,  are  supplied  with  gas, 
and  are  subdivided  to  accommodate  84  students  in  two  divi- 
sions. Distilled  water  is  supplied  from  bottles  supported  on 
the  top  shelves.  To  prevent  the  stoppage  of  the  sink-drains  by 
ores  from  the  preliminary  vanning,  and  to  prevent  the  destruc- 
tion of  the  waste-pipes  from  acids,  a  2-in.  overflow  is  placed 
in  each  discharge  pipe,  and  the  bottom  of  the  sink  is  covered 
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with  broken  limestone.  The  balance  of  the  equipment  in  the  desk- 
room  consists  of  a  hood,  pulp-balances  with  individual  sets  of 
weights,  and  the  general  supplies  required  by  an  assayer.  The 
students  are  charged,  at  cost,  with  a  complete  outfit  for  assay- 
ing, including  weights,  crucibles,  etc.,  and  at  the  end  of  the  term 
the  supplies  not  used  and  in  good  condition  are  returned  and  full 
credit  is  given.  The  laboratory  fee,  which  covers  reagents  and 
coal,  is  $15  for  the  course. 

The  second  laboratory,  adjacent  to  the  first  on  the  west,  known 
as  the  furnace-room,  has  an  available  floor-area  of  2,300  sq.  ft., 
with  a  passageway  of  10  ft.  in  the  middle.  As  originally 
planned,  this  room  was  to  have  been  devoted  to  assaying  and 
metallurgy,  but  it  has  been  found  that  the  entire  space  will 
have  to  be  devoted  to  assaying.  The  furnaces  for  metallurgical 
work,  when  built,  will  be  installed  on  the  proposed  mezzanine 
floor,  which  will  likewise  have  an  area  of  2,300  sq.  ft.  The 
two  west  windows  in  this  room  are  door-windows,  through  which 
the  soft  coal  is  delivered  to  the  steel  coal-bin  for  the  assay- 
furnaces.  The  bin  is  3  ft.  wide  by  5  ft.  high  and  30  ft.  long. 
Eight  soft-coal,  double-muffle  assay-furnaces  are  installed  5  ft. 
in  front  of  the  coal-bin.  Built  of  brick  and  lined  with  standard 
linings  purchased  from  the  Denver  Fire  Clay  Co.,  these  furnaces 
are  similar  to  those  used  in  the  large  mining  and  metallurgical 
works  in  the  West.  Each  furnace  has  its  equipment  of  tools 
for  firing  and  muffle-work.  The  students  fire  their  own  furnaces, 
and  are  responsible  for  the  furnaces  assigned  to  them.  Facing 
the  soft-coal  furnaces  are  five  muffle-furnaces,  built  by  the 
American  Gas  Furnace  Co.,  and  two  crucible  coke- furnaces.  The 
gas-furnaces  were  purchased  through,  and  erected  free  of 
charge  by,  the  New  Haven  Gas  Co.  The  crucible-furnaces  were 
designed  and  built  in  the  laboratory.  Air  is  supplied  to  the 
gas-furnaces  by  a  Roots  rotary  blower  operated  by  a  variable- 
speed  motor.  The  blower  is  of  sufficient  size  to  furnish  air  to 
12  gas  assay- furnaces  or  a  small  cupola- furnace.  The  balance 
of  the  equipment  consists  of  tables,  pouring-molds,  anvils,  and 
the  tools  necessary  for  furnace-work.  The  floor-area  in  this 
room  can  accommodate  27  soft-coal,  8  gas-,  and  2  crucible- 
furnaces.  If  gas-,  gasoline-,  oil-  or  crucible-furnaces  are  used 
in  preference  to  the  soft-coal  furnaces,  a  much  larger  number 
can  be  installed.  Soft-coal  furnaces  are  preferable  for  stu- 
dents,   being   the    standard    furnaces    used   at    large   mines    and 
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metallurgical  works.  When  the  equipment  is  increased,  a  few 
gasoline-furnaces  will  probably  be  added  in  order  that  the 
students 'may  become  familiar  with  the  operation  of  this  type 
of  furnace. 

MILLING-LABORATORY. 

The  large  room  in  the  rear  of  the  building,  adjacent  to  the 
furnace-room,  contains  the  concentrating-machinery.  It  has  a 
central  sump  with  the  entire  floor  sloping  to  it.  The  concentrat- 
ing-machinery is  situated  between  the  sump  and  the  west  wall. 
The  cyanide-plant  and  five  small  amalgamating-pans  are  adja- 
cent to  the  south  wall.  The  remaining  floor-area  is  reserved  for 
new  machines,  dry-concentrators,  and  magnetic  separators.  To 
secure  the  desired  fall  for  the  ore,  it  was  necessary  to  erect  three 
floors  adjacent  to  the  west  wall.  These  floors  will  not  interfere 
with  the  mezzanine  floors  to  be  built  later  on  both  sides  of  the 
room.  The  concentrating  machines  were  placed  on  separate  con- 
crete foundations  extending  2  ft.  below  the  ground  floor  and 
from  6  to  12  in.  above  the  floor,  depending  on  the  machine.  The 
stamp-mill  foundation  is  a  block  of  concrete,  8  by  14  ft.  and  6  ft. 
deep,  with  a  mortar-block  of  concrete,  5.5  ft.  high.  The  machines 
are  so  arranged  as  to  make  their  sequence  interchangeable.  The 
concentrating-machines  on  the  main  floor  can  be  connected  with 
centrifugal  pumps,  allowing  the  products  to  be  sent  to  any  other 
machine  or  to  de-watering-cones  placed  on  the  top  floor,  the  pro- 
ducts of  which,  in  turn,  can  be  fed  to  classifiers  or  to  any  part 
of  the  room.  The  machinery  can  be  operated  for  the  testing 
of  ores  in  car-load  lots,  or  a  small  amount  of  ore  can  be  cir- 
culated over  one  machine,  allowing  the  student  to  study  its 
adjustments. 

The  arrangement  of  the  machinery  installed  is  as  follows :  In 
the  center  of  the  room  adjacent  to  the  west  wall  is  a  platform- 
elevator  for  elevating  ores  to  the  various  floors  and  the  crushing- 
room.  The  five-stamp  battery,  with  stamps  each  of  500  lb.  and 
amalgamating-plates,  is  placed  directly  in  front  of  the  elevator. 
The  battery  can  be  fed  either  by  a  Challenge  feeder  or  by  hand. 
The  pulp  from  the  plates  discharges  to  an  amalgam-trap,  and 
can  then  be  fed  to  a  centrifugal  pump  discharging  to  any  machine 
or  to  de-watering-pans,  the  water  being  returned  to  the  sump. 
To  the  left  of  the  stamp-mill  are  the  concentrating-tables,  con- 
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sisting  of  a  Wilfley  table  and  a  slimer,  both  donated  by  the  Aline 
&  Smelter  Co.,  and  a  Frne  vanner.  The  products  from  the 
tables  can  be  fed  to  one  of  two  centrifugal  pumps  placed  adja- 
cent to  the  tables  or  to  de-watering-pans.  To  the  right  of  the 
stamp-mill  are  placed  a  Huntington  mill,  jigs,  an  amalgamating- 
pan,  and  a  clean-up  pan.  The  Huntington  mill  is  3.5  ft.  in 
diameter,  with  an  apron  plate  for  amalgamation.  The  pulp  from 
the  Huntington  mill  can  be  fed  to  a  fourth  centrifugal  pump 
or  to  de- watering-pans.  The  jigs,  of  the  Harz  type,  one  of 
three  and  one  of  five  compartments,  18  by  24  in.,  were  designed 
and  constructed  in  the  building.  They  are  elevated  above  the 
floor-level,  allowing  the  products  to  be  drawn  off  into  de-water- 
ing-pans or  to  go  directly  to  a  centrifugal  pump.  The  amalga- 
mating-pan  and  clean-up  pan  are  placed  directly  back  of  the  jigs. 

The  first  floor,  at  an  elevation  of  12  ft.  above  the  ground  floor, 
contains  three  Brown  hydrometric  classifiers.  This  floor  is  also 
the  feeding-floor  to  the  Challenge  feeder  preceding  the  stamp- 
mill.  The  second  floor,  at  an  elevation  of  20  ft.,  contains  three 
de-watering-cones.  Between  the  second  and  third  floors  are  a 
Challenge  feeder,  a  Vezin  sampler  and  three  sets  of  trommels. 
The  water-tank  supplying  the  mill  is  on  the  top  floor,  and  receives 
its  supply  of  water  from  either  the  sump  or  the  city  supply. 

The  cyanide-plant  consists  of  two  solution-tanks,  three  ore- 
tanks,  two  3-compartment  precipitating-boxes,  two  sump-tanks, 
and  a  centrifugal  pump  connecting  the  sump-tanks  with  the 
solution-tanks.  One  of  the  ore-tanks  is  equipped  with  mechani- 
cal stirrers,  and  a  second  tank  can  be  connected  with  a  centrifu- 
gal pump  for  agitation.  A  Johnson  filter-press,  donated  to  the 
laboratory  by  the  manufacturers,  John  Johnson  Co.,  is  adjacent 
to  the  cyanide-plant.  On  the  platform  containing  the  precipi- 
tating-boxes are  two  Harz  jigs,  9  by  9  in.,  one  of  three  and 
one  of  five  compartments.  Adjacent  to  the  cyanide-plant  are 
five  small  amalgamating-pans  for  the  testing  of  ores.  The  bal- 
ance of  the  equipment  consists  of  motors,  four  large  steam 
driers,  one  gas  drier,  and  ore-bins.  Six  centrifugal  pumps  are 
used:  four  for  elevating  ores,  one  with  the  cyanide-plant,  and 
one  to  supply  the  water-tank.  Water-  and  gas-pipes,  fitted  with 
plugs  every  few  feet,  extend  along  both  outside  walls.  In  three 
corners  of  the  room  are  electric  switches  for  power.  The  con- 
centrating-machinery   is    driven    from   a   main   line   of    shafting 
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belted  to  a  35-h.p.  motor.  The  cyanide-plani  and  amalgamating- 
pans  are  operated  in  like  manner  by  a  5-h.p.  motor.  The  ore- 
bins  are  adjacent  n>  the  wesl  wall  of  the  concentrating-machin- 
ery.  It  is  intended  to  store  car-loads  of  ore  on  the  narrow  strip 
of  land  S(  mth  of  the  building. 

CRUSH  l  NG-Rl  II IM,    B(  IIL1  R-ROl  >M,    ETC. 

The  crushing-room  has  a  floor-area  of  950  sq.  ft.,  which  may 
be  extended  on  the  north,  giving  a  total  area  of  r,5oo  sq.  ft. 
The  heavy  machinery  along  the  interior  wall  consists  of  a  Blake 
breaker,  i<>  by  7  in.,  tight-and  loose  pulleys,  driven  from  main 
line  of  shafting;  a  Gates  gyratory  breaker,  size  No.  o,  style  I'. 
friction-clutch  on  breaker,  driven  from  main  line  of  shafting;  a 
Dodge  breaker,  4  by  6  in.,  tight-and-loose  pulleys,  driven  from 
main  line  of  shafting;  crushing-rolls,  12  by  12  in.,  belt-driven 
from  short  shaft  Connected  to  main  line  of  shafting  by  Eriction- 
clutch  :  an  Abbe  pebble-mill,  30  by  19  in.,  tight-and-loose  pulleys, 
driven  from  countershaft;  a  ECrupp  ball-mill,  tight-and-loose 
pulleys,  driven  from  countershaft.  The  two  machine-  last 
mentioned  were  gifts  of  the  Abbe  Engineering  Co.  and  Thos. 
Prosser  &  Sons.  The  machinery  along  the  exterior  walls  consists 
of  a  -ample-grinder,  coffee-mill  pattern,  tight-and-loose  pulleys, 
driven  from  countershaft;  a  Case  laboratory-breaker,  a  jar-mill, 
and  a  power  bucking-board,  all  driven  from  second  counter- 
shaft; a  shaking-screen,  with  an  adjustable  stroke,  -peed,  and 
inclination,  driven  from  a  double-Cone  friction-pulley.  The 
remainder  of  the  equipment  consists  of  various  -ampler-,  screen-, 
bucking-board-,  and  supplies  necessary  for  the  breaking,  crush- 
ing, and  sampling  of  ores.  The  main  line  of  shafting  is  driven 
by  a  [5-h.p.  motor. 

Below  the  crushing-room  the  floor-space  1-  subdivided  into 
a  repair-shop,  boiler-room,  and  coal-bin.  The  repair-shop,  tri- 
angular in  shape,  contain-  the  general  -witch-board  supplying 
the  building  with  electricity.  An  electric  -witch  provides  the 
current  for  operating  a  5-h.p.  motor  in  the  northeast  coiner.  The 
room  is  lighted  1>\  three  window-  and  ceiling-clusters.  It  i 
intended  to  install  in  this  room  a  lathe,  drill-press,  and  other 
machine-   for  repair-  and  construction  a-  required. 

'The  boiler-room  contain-  two  boiler-  for  heating  the  build- 
nig  with   -team.     This   r n  i-   lighted  by  three  windows  and 
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electric  lights.    In  the  ceiling  is  an  opening  to  permit  the  radiated 
heat  from  the  boilers  to  enter  the  crushing-room. 

In  the  northwest  corner  is  the  coal-storage,  with  windows 
on  the  railroad-siding  and  yard.  It  is  of  sufficient  size  to  hold 
a  car-load. 

FLOOR-AREAS. 

The  total  floor-area  in  the  building  amounts  to  22,871  sq.  ft. ; 
the  front  portion  contains  6,691  sq.  ft.  and  the  laboratory  por- 
tion 16,180  sq.  ft.  By  the  building  of  the  mezzanine  floors, 
planned  in  the  original  design  of  the  building,  this  floor-area 
can  be  increased  by  10,750  sq.  ft.,  making  a  total  available  area 
of  33,621  sq.  ft. 

The  subdivisions  of  the  area  are  as  follows: 


FRONT   PORTION. 


Basement. 

Research-room,  H 

Research-room,  Hi 

Instructors 

Balance-room 

Stock-room 

Sample-room 

Dark-room 

Locker-room 

Lavatory-room,  M 

Lavatory-room,  M\ 

Showers 

Total 


Sq.  Ft. 
336 
336 
2l6 
264 
168 

55 

77 

288 

283 

120 

40 

2,183 


First  Floor. 

Sq.  Ft. 

Library        420 

Museum 1,188 

Office 396 

Closets         100 


Total     .     . 

Second  Floor. 
Lecture-room       .     .     . 
Lecture-room       .     .     . 
Instructor's-room     .     . 
Closet      


Total 


2,104 


i,554 

506 

264 

80 

2.404 


LABORATORIES. 

Sq.  Ft. 

Ore-testing  

Assaying: 

Desks    1,320 

Furnaces    2,640 

Balances   264 


Milling,  ground  floor   6,400 

Floors   2,600 


Crushing-room 


Total    

Repair-shop,  Furnace-room,  etc. 


Sq.  Ft. 
1,320 


4,224 

9,000 
950 

15,494 
950 
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AVAILABLE   BY    BUILDING    MEZZANINE   FLOORS. 

i  t.       Sp.  Ft. 
Metallurgy : 

Furnaces 2,300 

1  >esks  1.150 

.U5" 

[nstructi  »rs  1,1511 

Milling-room  5,600 

Crushing  room   550 

[0,750 

DISCUSSION   -The  Hammond  Mining  and  Metallurgical 
Laboratory  of  the  Sheffield  Scientific  School. 

Prof.  I  [untoon  :  You  will  notice  in  my  paper  that  it  includes 
a  number  of  photographs  which  have  been  taken  showing  the 
assay  desks,  the  furnace  room,  the  ore-testing  laboratory,  con- 
centrating  tables,  cyanide  plant,  etc.  A.s  soon  as  we  have 
the  lantern  slides,  1  am  going  to  ask  you  to  accompany  me.  and 
I  will  take  pleasure  in  showing  you  the  equipment  of  the  building. 

Now  we  will  have  the  slides,  and  I  will  give  you,  an  idea  of 
the  various  portions  of  the  plant  from  the  pictures  and  how  the 
machines  are  used  in  concentrating  ores. 

Now  are  there  any  questions? 

Mr.  Washburn:     How  do  you  get  those  on 

Prof.  Huntoon:  They  come  to  us  fn.m  all  parts  of  the 
country.  When  a  sample  reaches  the  School  an  assay  is  first 
made,  and  then  it  i-  tested  to  determine  the  most  economical 
method  of  extracting  the  values. 

Mr.  Washburn:  I  mean  where  it  comes  from  first.  Are 
those  specimens  picked  out  as  being  especially  adapted? 

Prof.  Huntoon:  Oh,  no;  they  are  not  merely  typical  speci- 
mens of  ore.  Lots  of  a  few  pounds  to  a  carload  are  sent  to 
us  from  all  part--  of  the  country.  They  include  all  kind-  of 
gold,  silver,  copper,  lead.  etc.  After  the)  have  keen  tested 
they  are  turned  over  to  the  hoy-  who  work  a!  them  for  the  pur- 
pose of  getting  a  practical  idea  of  assay  work  and  ore  testing. 
Nearly    all    of   the   point-    which    1    have   covered    in    what    I    have 

said  to  you  are  included  in  the  paper,  and  perhaps  stated  there 

more  clearly  than    I    have  brought   them  out   in   what    I    have  -aid 

to  you.     I   have  some  copies  of  the  paper,  and  will  be  glad  to 
distribute  them  to  any  who  would  care  to  have  them. 
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Of  course,  one  purpose  that  we  have  in  mind,  in  placing  these 
ores  in  the  hands  of  the  students,  is  to  let  them  see  the  difficulties 
they  are  liable  to  run  up  against  in  practice.  The  students 
know  nothing  about  the  contents  of  the  ores  given  to  them  for 
assay.  They  first  wash  the  ores  and  then  make  a  quantitative 
test  by  fire  and  report  the  result  on  a  printed  certificate.  They 
must  have  correct  results  in  dollars  and  cents,  otherwise  they 
are  given  no  credit  for  their  work.  The  aim  is  to  make  the 
instruction  as  practical  as  possible. 

Now  if  there  are  no  further  questions  in  regard  to  the  ores, 
we  will  go  downstairs  and  inspect  the  plant. 
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STATE  CONTROL  OF  CONNECTICUT  DAMS. 

By  ( '.  E.  Chandler,  Mem.  Conn.  Soc.  I 

Before  1800  practically  all  the  dams  in  Connecticut  were  on 
very  small  streams  and  the  most  of  the  power  was  used  to  run 
grist  and  saw  mills.  The  former  were  generally  run  a  -mall 
number  of  hours  daily,  while  the  latter  were  often  used  only 
during  the  wettest  spring  months. 

The  circumstances  preceding  the  War  of  181 2  caused  the  begin- 
nings of  textile  manufacturing  in  New  England.  The  coinci- 
dence of  the  invention  of  textile  machinery  gave  a  great  impetus 
to  the  development  of  water  power  in  Eastern  Connecticut.  A 
large  number  of  dams  were  built,  hut  they  were  for  the  most 
part  on  streams  of  moderate  size.  With  few  exceptions  this 
remained  the  case  up  to  the  Civil  \\  ar. 

The  most  important  exception  was  at  Xorwich,  Conn.,  where 
about  2000  horse  power  was  developed  by  a  water  power  com- 
pany in  1830. 

The  high  price-  and  large  profit-  incident  to  the  Civil  War 
caused  the  development  of  water  power  on  a  much  larger  scale. 
Large  and  expensive  dam-  were  built  at  Baltic,  Occum  and  Taft- 
\  i lie-  in  Eastern  Connecticut,  and  at  Derby  and  elsewhere  in  other 
part-  of  the  State.  Previous  t"  t86o  very  few  dam-  existed,  the 
failure  of  which  would  cause  serious  damage  to  life  and  property. 
Soon  after  the  end  of  the  war  reservoirs  began  to  be  built  in 
connectii  m  with  water  supplies. 

In  [876  there  was  a  great  freshel  in  Connecticut.  Large  num- 
bers of  dams  for  water  power  and  water  supplies  had  been  built 
since  anj  great  freshet  had  occurred.  This  was  their  first  trial 
and  many  were  found  wanting.     A  large  number  of  dams  failed. 

As  a  result  of  these  failures,  and  to  prevent  other  such  failures 

from  occurring,  the  Connecticut   Legislature  passed,  in   [876,  a 

law  which  pro\i.Kd.  among  other  things,  that  the  engineer  mem- 

f  the  Board  of  Railroad  Commissioners  and  an  engineer  in 

each   Congressional   di-trict   should  constitute  a  hoard  of  civil 
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engineers ;  that  all  dams  the  failure  of  which  might  endanger  life 
and  property  should  be  planned  and  built  under  their  supervision, 
and  that  such  old  dams  as  interested  parties  and  the  selectmen 
shall  consider  unsafe,  shall  be  examined  by  a  member  of  the 
board,  and  repaired  under  his  supervision  if  he  considers  them 
unsafe. 

Mr.  William  O.  Seymour  was  then,  as  now,  the  civil  engineer 
member  of  the  Board  of  Railroad  Commissioners.  He  appointed 
C.  L.  Burdett  of  Hartford,  B.  H.  Hull  of  Bridgeport.  N.  J.  Welton 
of  Waterbury,  and  Henry  T.  Potter  of  Norwich  as  the  remaining 
members  of  the  Board  of  Civil  Engineers  having  supervision  of 
reservoirs  and  dams. 

When  a  new  dam  is  to  be  built  or  an  old  one  to  be  repaired  in 
consequence  of  having  been  found  unsafe,  both  by  the  selectmen 
of  the  town  and  a  member  of  the  Board  of  Civil  Engineers,  the 
law  requires  that  the  work  be  done  under  the  supervision  of  a 
member,  but  the  member  has  no  further  responsibility.  The 
owner  may  increase  the  pressure  on  the  dam,  and  decrease  the 
capacity  of  the  spillway  immediately  after  the  dam  is  approved,  so 
far  as  the  duty  of  the  engineer  is  concerned. 

The  only  report  of  the  doings  of  the  members  required  by  law 
is  a  certificate  of  approval  to  be  recorded  by  the  owner  in  the 
Land  Records  of  the  town.  It  is  not  required  that  such  certifi- 
cates shall  furnish  any  information  as  to  the  dimensions  of  any 
part  of  the  dam,  the  character  of  the  foundation  or  the  kind  or 
quality  of  the  material. 

If  at  a  later  time  the  owner  wishes  to  enlarge  a  dam  that  has 
been  approved,  or  if  by  any  means  such  a  dam  becomes  unsafe  in 
the  opinion  of  parties  who  would  be  damaged  by  its  failure,  no 
useful  information  regarding  the  character  of  the  dam  is  available 
by  reason  of  compliance  with  the  law  in  the  original  construction. 

On  this  account  it  seems  as  though  this  Association  could  per- 
form a  useful  service  to  the  people  of  the  State  by  obtaining  all 
the  information  it  can  regarding  the  dams  that  have  been  approved 
by  the  State  Board.  Such  information  would  be  of  use  also  to 
all  members  of  the  Association  whose  experience  in  the  construc- 
tion of  dams  is  limited,  and  who  may  in  the  future  have  occasion 
to  design  dams. 

The  electric  transmission  of  power,  and  the  constantly  increas- 
ing need  of  water  by  cities  and  towns,  has  recently  caused  the 


"4  TWENTY-SIXTH     VNNUAL    MEETINi 

erection  of  many  dam-  and  will  cause  the  erection  of  many  others 
in  the  near  future. 

Two  questions  frequently  arise  regarding  State  approval  of 
dam-  : 

1.  I-  State  approval  necessary  when  a  change  in  the  height  of 
a  dam  i-  to  be  made,  or  other  material  i-  to  lie  substituted  for 
that  already  in  an  existing  dam  ? 

2.  Should  State  approval  be  sought  where  the  probability  of 
damage  to  life  or  property  is  small,  in  case  of  failure  of  the 
prop<  >sed  dam  ? 

A  stricl  and  literal  construction  of  the  law  does  not  seem  to 
cover  the  first  case,  while  a  liberal  and  sensible  interpretation 
does.  In  the  second  case  only  the  Court  has  authority  to  draw  the 
line.  In  either  case,  however,  the  owner  of  the  dam  has  a  much. 
better  standing  when  he  has  the  work  approved  by  a  member  of 
the  Board. 

The  increasing  importance  of  the  matter  i-  shown  by  the  fact 
that  a-  many  dam-  received  State  approval  the  past  two  years  in 
the  third  Congressional  district  as  during  the  first  fifteen  years 
after  1878,  when  the  law  was  passed. 
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MEMORANDUM  OF  WORK  ON  CONNECTI- 
CUT DAMS 

By  N.  J.  Welton,  C.E.,  of  Waterbury,  a  Member  of  the  State  Board  of 

Engineers. 

An  Act  to  provide  for  the  supervision  of  reservoirs  and  dams 
was  passed  by  the  General  Assembly  of  the  State  of  Connecticut. 

Approved  March  28,  1878. 

Section  first  provides  that  the  member  of  the  Board  o.f  Railroad 
Commissioners  who  is  a  civil  engineer,  and  one  civil  engineer 
residing  in  each  Congressional  district  in  the  State,  to  be  appointed 
by  him,  shall  constitute  a  Board  of  Civil  Engineers,  and  have 
the  supervision  of  all  dams  and  reservoirs  now  existing  or  here- 
after constructed  in  any  locality  whereby  the  breaking  away  of 
the  same  life  or  property  may  be  in  danger  of  destruction.  The 
first  Board  was  as  follows : — William  O.  Seymour  of  Ridgefield 
(ex  officio)  ;  N.  J.  Welton  of  Waterbury;  T.  H.  McKenzie  of 
Southington ;  II.  T.  Potter  of  Norwich  ;  B.  H.  Hull  of  Bridge- 
port. 

Statement  of  Work  done  by  the  Undersigned,  a  Member 
of  said  Board,  under  said  Act. 

In  April.  1879,  at  the  request  of  the  selectmen  of  the  town  of 
Wolcott,  I  inspected  the  Chestnut  Hill  reservoir  and  dam  situated 
in  said  town,  owned  by  the  Mad  River  Company. 

The  dam  was  found  unsafe.  Rebuilt  and  accepted.  As  rebuilt 
it  is  composed  of  puddled  earth,  protected  by  heavy  rubble 
masonry  on  both  slopes.  It  is  600  feet  long  and  15  feet  wide  on 
top  and  35  feet  high. 

The  reservoir  when  full  contains  about  250  million  gallons. 

In  1883-4,  two  dams  were  built  by  the  Southington  Water  Com- 
pany, T.  H.  McKenzie,  engineer,  across  Humiston  Brook,  one 
in  the  town  of  Wolcott  and  one  in  the  town  of  Southington ;  one 
a  large  earth  dam  for  a  storage  reservoir,  and  one  a  small  masonry 
dam  for  a  distributing  reservoir.     Accepted  October  1,  1884. 
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In  1884,  one  dam  for  the  Sperry  Manufacturing  Company, 
across  Beaver  Brook  in  Ansonia.  A  masonry  dam  with  center 
overflow.  The  inner  slope  well  graveled  and  puddled.  Cost  about 
$8,500.  Plans  by  Welton  &  Bonnett,  C.E.  Accepted  October 
1.  1884. 

One  dam  for  the  Ansonia  Water  Company,  across  Beaver  Brook 
in  Ansonia. 

This  dam,  built  in  place  of  one  washed  away  in  the  winter  of 
1883-4,  is  of  masonry  with  earth  embankment.  The  bottom  is 
on  a  timber,  plank  and  concrete  foundation  seven  feet  below  the 
old  foundation.  Depth  of  water  in  the  reservoir,  14  feet. 
Accepted  April  14,  1885. 

One  dam  for  B.  Dickerman  in  Westville,  town  of  New  Haven. 
An  earth  dam  with  puddled  clay  section  in  center,  1100  feet  long, 
with  masonry  overflow.  Slopes  rip-rap ;  8  feet  of  water. 
Accepted  May  5,  1885. 

One  dam  for  the  Bristol  Water  Company  across  Green  Briar 
Brook  in  the  town  of  Bristol.  This  dam  is  built  of  earth  with 
masonry  wall  in  center,  9  feet  thick  at  bottom,  2^  at  top  and  22 
feet  high.  Length  of  dam,  250  feet.  The  center  well  laid  in 
cement,  banked  with  earth  both  sides  and  puddled,  usual  slopes. 
Top  20  feet  wide,  with  wasteway  at  north  end  and  wasteway 
pipes  through  the  dam.  This  dam  was  all  day  work,  under  the 
direction  of  J.  M.  Colley  of  Waterbury ;  1100  barrels  of  cement 
was  used.    Accepted  May  30,  1885. 

One  dam  built  by  the  Plainville  Water  Company,  in  the  town 
of  Southington.  Work  by  C.  W.  Blakeslee  &  Sons  of  New 
Haven.     Accepted  June  15,  1885. 

One  dam  built  by  I.  Goffe  Phipps  at  West  Haven,  town  of 
Orange.    Accepted  Sept.  4,  1885. 

One  dam  built  by  the  Board  of  Water  Commissioners  of  the 
Borough  of  Danbury  at  East  Lake  so-called. 

The  foundation  for  this  dam  was  constructed  under  and  by 
authority  of  a  certificate  issued  October  30,  1885,  by  William  B. 
Ryder,  a  member  of  the  State  Board  of  Engineers,  and  in  accord- 
ance with  plans  and  specifications  approved  by  him  as  appears  of 
record. 

The  remaining  portion  of  the  dam  was  constructed  under 
authority    of    the    undersigned.      It    was    accepted   conditionally 
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December  3,  [886.      \  final  inspection  and  acceptance  was  made 
.er6,  isss. 

<  iiu-  dam  in  the  town  of  Seymour  built  by  the  Ansonia  Water 
Company,  J.  M.  Wheeler,  engineer,  across  Beaver  Brook.  This 
is  a  masonry  dam  218  feel  long,  20  feet  high  above  bed  of  brook 
to  overflow.  Wall  i'»  feet  thick  at  bottom  and  4  feet  on  top 
with  a  puddle  embankment  of  gravel,  -and  and  clay,  with  slope 
of  _•  to  1  on  the  upstream  side.  Also  an  additional  dam  across  a 
ravine  about  [60  feet  long  and  16  feet  high.  Accepted  .May 
23,  [887. 

One  dam  built  by  the  Fountain  Water  Company,  at  West 
Ans<  'ilia. 

This  was  an  enlargement  of  present  dam  by  an  earth  embank- 
ment, raising  the  water  line  six  feet.    Accepted  (  October  i_\  [888. 

One  dam  rebuilt  by  the  Greenwich  Water  Company,  at  Putnam 
Lake  Reservoir  in  the  town  of  Greenwich,  from  plans  and  specifi- 
cations prepared  by  William  S.  Bacot,  C.E.  Accepted  February 
[5,  1889. 

One  dam  built  by  the  New  1  faven  Water  Company  across  West 
River  in  the  town  of  Woodbridge,  in  accordance  with  plan-  and 
specifications  by  Lucian  \.  Taylor,  C.E.  Accepted  November 
20,  [890. 

\t  the  request  of  the  First  Selectman  and  Town  Agent  of  the 
town  of  Lebanon,  I  inspected  a  dam  belonging  to  the  Bozrahville 
( !( iinpany  situated  in  said  town. 

I    found  that  the  dam  was  built  of  rubble  masonry  in    1 
with  a  section  of  concrete  through  the  center  and  gravel  hank  on 
the  inner  slope,  200  ft.  more  or  less  in  length  and  about  ,^>  feet 
high  at  the  bed  of  the  stream.    There  were  leaks  in  the  dam  which 
showed  evidence  of  d<  work.     Made  report  of  non-ac 

ance,  September  2,  [889. 

<  'in-  dam  rebuilt  by  William  Garlick,  called  Beaver  Pond  dam, 
situate  in  the  northerly  part  of  the  town  of  Meriden.     A  small 

dam  with  puddled  earth  and  cla\    in   the  center.       \ccepted 
July,  [& 

ams  built  and  rebuilt  by  the  Birmingham  Water  Com- 
pany at  their  uppi  iron  Derb)  Hill  in  the  town  of  Derby, 
on  plan-                 Brinsmade,  C.E.     Accepted  December  u.  [889. 
(  )n<-  dam  built   b)    the    New    Haven   Water  Compan; 

r  in  the  town  of  Bethany.      Accepted  February  25, 
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One  dam  built  by  the  New  Haven  Water  Company,  across 
West  River  in  the  town  of  Bethany,  on  plans  by  H.  B.  Gorham, 
C.E.     Accepted  December  15,  1894. 

Two  dams  built  by  the  Greenwich  Water  Company,  across  East 
Brook  in  the  town  of  Greenwich,  on  plans  prepared  by  William 
B.  Bacot,  C.E.    Accepted  May  30,  1894. 

February,  1891,  at  the  request  of  the  Selectmen  of  the  town  of 
Plymouth,  inspected  a  dam  built  by  Christian  Michaels,  in  the 
town  of  Plymouth.  Unsafe.  Rebuilt  and  accepted  October  19, 
1894. 

A  masonry  dam  12  feet  high  with  gravel  on  inner  slope. 

In  July,  1890,  in  company  with  W.  O.  Seymour,  Chairman  of 
the  Board  of  Engineers,  inspected  the  dam  of  the  Prout  Hollow 
Reservoir,  located  in  Middletown.  Certain  alterations  and  repairs 
were  recommended. 

One  dam  built  by  the  Ansonia  Water  Company  at  "Peat 
Swamp"  so-called  in  the  town  of  Seymour.  Accepted  January 
29,  1896. 

One  dam  rebuilt  by  the  Birmingham  Water  Company,  on  Derby 
Hill  in  the  town  of  Derby.  The  lower  reservoir.  Accepted 
December  21,  1896. 

One  dam  rebuilt  by  the  Oakville  Pin  Company,  in  the  town 
of  Watertown  at  Wattles  Pond.    Accepted  October  9,  1893.' 

One  dam  built  by  the  City  of  Meriden  across  the  John  Hall 
Brook  in  the  town  of  Berlin.  An  earth  dam  with  a  core  wall  in 
center.    Accepted  September  10,  1897. 

One  dam  rebuilt  by  the  Waterbury  Manufacturing  Company, 
across  Great  Brook  in  the  city  of  Waterbury.  Approved  October 
4,  1897. 

One  dam  rebuilt  by  the  William  Wilcox  Manufacturing  Com- 
pany, across  the  Pameacha  stream  at  Zoar  in  Middletown. 
Accepted  November  1,  1897. 

One  dam  built  by  the  City  of  Middletown  across  Crystal  Brook 
near  Higby  Mountain  in  said  Middletown.  Approved  November 
25,  1897. 

One  dam  built  by  the  Seymour  Water  Company,  across  "Toby 
Brook''  in  the  town  of  Beacon  Falls.  Accepted  December  1, 
1898. 

Two  masonry  dams  built  by  the  Branford  Lighting  and  Water 
Company,  at  Branford.    One  for  a  storage  reservoir  across  Farm 
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Brook  and  one  for  a  distributing  reservoir  on  Maple  Hill.  I  * <  > 1 1 1 
acre]  >t cd  September  21,  [899. 

<  Ine  dam  built  by  Thomas  II.  Hayes  at  Trail  Lake  in  Water- 
bury.    Accepted  June  t6,  [900. 

(»nf  masonry  dam  by  the  Great  Brook  Manufacturing  Com- 
pany, across  Great  Brook  at  the  Great  Brook  Reservoir  in  Water- 
bury.     R.  A.  Cairns,  C.E.     Accepted  I  October  11.  [902. 

(  Ine  dam  built  by  the  Watertown  Water  Company,  in  the  town 
of  Bethlehem,  across  Thompson  Brook.  An  earth  dam  with  a 
concrete  core  wall  in  center,  20  feet  high,  tnner  slope  paved. 
Plans  by  Loring  X.  Farnum,  C.E.    Accepted  November  8,  [899. 

Two  dam-  built  by  the  City  of  Waterbury  across  the  west 
branch  of  the  Naugatuck  River,  in  the  towns  of  Watertown  and 
Thomaston.  The  location  for  one,  the  masonry  dam,  was 
approved  September  6,  [893.  The  other,  the  earth  dam.  site 
approved  May  30,  [895.     Dams  accepted  November  20,  [895. 

A  plan  to  raise  both  dams  13  feet  was  approved  January   15. 

The  earth  dam  was  accepted  November  30,  [901,  and  the 

masonry  dam  July  2,  [902.  The  plans  for  the  dam-  and  the  build- 
ing of  the  same  were  by  Robert  A.  Cairns,  C.E.,  City  Engineer. 

Extract  from  the  City  Engineer's  report   for  [902: 

"The  general  appearance  of  the  masonrj  dam  after  it-  comple- 
tion i-  well  shown  in  the  accompanying  cut  (see  p.  66).     At  the 
nt  time  this  i-  the  highesl  masonry  dam  in   New  England. 

It  i-  'ii  feet  high  from  the  lowest  point  of  the  foundation  to  the 
top  of  tin-  coping,  ami  about  600  feet  long  on  top.     The  water  at 

the  dam   i-  71  I  feet   deep. 

"Tlii'  reservoir  i-  about  one  and  one  half  mile-  in  length,  ha-  a 
irea  of    [05  acres,  and  a  total  storage  capacity  of  730 
'million  of  gallons.    The  tributary  water  shed  has  an  extent  of  is 
square  mile-." 

Tli'  oir  ha-  two  overflow  weir-:    one  at   the  earth  dam  i- 

170  feet  in  length  and  one  at  the  masonry  dam    |S  feel  Ion-,  the 

latter  divided  into  three  parts  by  the  pier-  of  the  arches  which 

tli<-  top  of  tin-  dam.       I'hi-  make-  the  total   spillway   length 

218  • 

\11  oi  tin'  above  described  dam-  buill  and  rebuilt  under  author- 
1   the  undersigned  are.  in  my  judgment,  -iron-,  safe  and 
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In  July,  1903,  the  undersigned  resigned  the  position  after 
twenty-five  years  of  service,  and  Mr.  William  G.  Smith,  C.E.,  of 
Waterbury  was  appointed  to  fill  the  vacancy  in  said  board. 

Waterbury,  January  2J,  1910. 

Nelson  J.  Weltox,  C.E. 

The  present  Board  is  as  follows : — William  O.  Seymour,  of 
Ridgefield  (ex  officio  )  ;  T.  H.  McKenzie,  of  Southing-ton  ;  William 
G.  Smith,  of  Waterbury  ;  H.  G.  Scofield,  of  Bridgeport ;  Charles 
E.  Chandler,  of  Norwich. 
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DAMS  APPROVED   BY   MR.    HENRY  T. 
P(  ITTER. 

/>';  handler,  Mrni.  Conn.  Soc.  C.  E. 

Mr.  Henry  T.  Potter  of  Norwich,  Connecticut,  was  the  first 
member  "i"  the  Stair  Board  of  Engineers  from  the  Third  Con- 
gressional district.  The  appointment  was  an  especiall)  judi< 
one,  as  Mr.  Potter's  experience  with  important  dams  exceeded  that 
■  m'  all  other  engineers  in  the  district,  and  perhaps  exceeded  that 
"i"  anj  other  engineer  in  the  State. 

Mr  declined  to  call  himself  an  engineer,  saying  that  he  was 
a  builder  of  engineering  work-.     He  was,  however,  a  design 
engineering  work  and  designed  all  of  his  own  work  so  far 
know,     lie  is  said  to  have  been  Foreman  of  a  machine  -hop  when 
he  was  eighteen  years  old,  and  from  building  machiner)  he  came 
to  building  mill-  and  dam-. 

Between  [860 and  [870,  Mr.  Potter  designed  and  superintended 

the  construction   "i   three   dam-   on   the   Shetneket    River,    two  of 

them  about  twenty-five  feet  high  and  one  of  them  aboul  fifteen 

high,  and  the  <  lusatonic  dam  on  the  <  >usatonic  River  about 

twenty-four   feet   high.     These  dam-  are   -till  among  the  very 

t  in  the  State:    the  drainage  area  at  the  first  three  dams 

being  p-w.  .\~~  and  526  square  miles  respectively,  and  at  the  latter 

dam    !5'h)  square  miles.     All  these  dam-  were  built  on  a   rather 

avel   foundation. 

ram  flow    data  in  this  country   were  scarce  in   the  6o's,  and 

only  the  -mailer  streams  had.  a-  a  rule,  hern  developed. 

rred  in  the  building  of  these  larger  dam-  that 
mi  ire  \  aluable  than  it  would  other- 

■  n. 

the  law  does  not  require  that  members  of  the  State  Board 

should  report  their  doings  to  an)   one,  then'  i-  no 

convei  ■  find  out  how   many  or  what  dam-  have  been 

ntion  officially.     From   such  plan-  a-   Mr. 

kindly    loaned    me   by    hi-    family. 
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from  my  own  personal  knowledge  and  from  certificates  on  the 
Land  Records  of  the  various  towns  in  the  district,  it  appears  that 
Mr.  Potter  had  some  official  connection  with  nine  dams. 

The  first  dam  was  built  in  1881  and  1882  on  the  Shetucket  River 
in  Norwich  at  a  point  where  the  drainage  area  is  about  1,250 
square  miles.  The  railway  was  four  hundred  feet  long  by  twelve 
feet  high.  The  height  of  abutments  has  since  been  increased  four 
feet. 

The  material  for  the  foundation  was  loose  gravel  more  than 
sixty  feet  deep.  The  dam  was  built  of  rubble  masonry  laid  in 
cement  mortar  coped  with  granite.  The  specifications  did  not  call 
for  full  mortar  joints,  as  the  writer  remembers  them,  but  simply 
required  that  the  stones  be  well  bedded  in  mortar.  There  was  a 
concrete  facing  on  the  upstream  side  of  the  dam,  and  earth  filling 
as  shown  by  the  original  plan.     (Figure  1.) 


This  plan  calls  for  the  base  of  the  dam  to  be  one  foot  below 
the  bed  of  the  stream,  and  to  be  fifteen  feet  wide  including  one 
foot  of  concrete  facing  and  fifteen  feet  high.  The  crest  is  of 
granite  blocks  seven  and  one-half  feet  wide  across  the  dam,  inclin- 
ing upstream  on  a  slope  of  five  to  one. 

The  apron  is  twenty-two  feet  wide  and  is  a  crib  of  three  layers 
of  twelve  inch  timbers  at  right  angles  to  each  other  six  feet  apart ; 
the  lower  layer  cut  into  the  bed  of  the  stream  and  the  others  filled 
with  stone  and  covered  solid  with  twelve-inch  timbers  laid  parallel 
with  the  stream.  The  seven  feet  of  timbers  farthest  down- 
stream had  an  upstream  slope  of  six  inches  to  keep  standing  water 
on  the  apron. 
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I'lic  form  of  the  timbei  apron  was  changed  in  [885  to  that 
shown  in  figure  2.    The  new  apron  had  no  back  slope. 

\ln mt  two  hundred  feel  "t"  this  rollwa)  wenl  cut  in  the  great 
freshet  "i"  [886,  ami  it  was  replaced  by  a  timber  dam.  built  in 
accordance  with  figure  3. 

The  new  work  is  an  immense  timber  crib  two  hundred  feet  long, 
sixty-eight    feet   wide,  and  twenty-four   feet  high,  entirely  filled 
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with  stones  and  gravel.  The  whole  crib  was  built  in  place,  -tick 
tick,  and  it  floated  on  the  water  in  the  excavation  math'  by 
the  washout  until  it  grounded. 

This  timber  crib  was  extended  along  the  remaining  two  hundred 
•  t  the  dam  so  that  the  external  appearance  i-  uniform,  and 
the  relative  position  and  magnitude  of  the  new  and  old  sections 
i-  -h-  >w  n  in  figure  4. 

Vs  about  one-half  of  1 1 1  i  —  dam  went  .nit  and  the  balance 
remained  undamaged,  it  i-  fair  to  assume  either  that  the  material 
under    the    part    that     failed     was    poorer    than     that     under    the 

balance,  or  that  something  happened  to  one  part  that  did  not 
happen  to  the  other.  \s  during  the  freshet  large  quantities  of 
drift  passed  by,  including  whole  tree-,  part-  of  bridges  and  build- 

the  latter  may  he  the  ea-e.     It  is  claimed  by  -ome  that  an  oil 
tank  float*  'he  dam  and  broke  the  apron. 
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His  second  dam  was  on  the  Quinebaug  River  in  the  town  of 
Thompson,  where  the  drainage  area  is  in  the  neighborhood  of 
one  hundred  seventy-five  square  miles.  No  plans  of  it  exist  so 
far  as  the  writer  knows.  My  recollection  of  it  is  that  there  was 
no  core  wall,  except  a  low  one  to  break  the  joint  between  the 
natural  ground  and  the  embankment.  A  highway  occupies  the 
top  of  the  embankment.  There  was  considerable  seepage  at  the 
foot  of  the  slope  and  a  drain  was  laid  to  carry  the  water  into  the 
river. 


fig.  4 


The  following  account  of  this  dam  is  from  Professor  Dwight 
Porter's  description  of  the  water  power  on  streams  tributary  to 
Long  Island  Sound : 

"At  the  site  of  the  new  dam  the  river-bed  is  gravel,  with 
some  quicksand.  The  dam  was  carried  down  3  or  4  feet 
below  the  surface  of  the  apron  into  the  river-bed  and  pro- 
tected by  sheetpiling,  in  the  usual  manner.  The  rollway  is 
200  feet  long,  rises  15  feet  above  the  apron,  is  4  feet  wide 
on  top,  30  feet  wide  at  the  base,  and  has  front  and  back  slopes 
of  20  feet  each.  The  back  slope  is  covered  with  2.]/2 -inch, 
the  top  with  4-inch,  and  the  face  with  3-inch  chestnut  plank- 
ing. In  interior  construction  the  dam  is  a  log  crib-work  filled 
with  stone.  An  apron  projects  16  feet  beyond  the  foot  of 
the  dam,  and  has  a  permanent  covering  of  4-inch  chestnut 
plank,  over  which  is  a  temporary  layer  of  2-inch  white  oak 
plank,  easily  renewed  when  worn  out.  From  the  roll-way 
there  extends  a  gravel  embankment  900  feet  long,  about  20 
feet  high,  60  feet  wide  at  the  base  and  24  feet  at  the  top,  the 
inner  slope  of  which  will  be  riprapped." 

The  embankment  is  six  feet  above  the  crest  of  the  dam. 
The  third  dam  Mr.  Potter  was  called  to  act  on  was  in  Wood- 
stock, on  a  stream  of  about  seven  square  miles  drainage  area. 
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It  does  not  appear  that  State  approval  was  asked  on  the  original 
plans.  The  plan  from  which  the  dam  appears  to  have  been  orig- 
inally built  is  shown  in  figure  5. 

The  specifications  read  as  follow 

"The  masonry  to  be  good  rubble  work  laid  in  a  good  work- 
manlike manner,  to  b  eet  thick  at  the  base  for  a  height 


el  and  in  that  proportion;   top  to  be  40  inches  thick. 
Batter  on  water  inches  per  foot.      Hie  lower  side 

to  be  perpendicular  for  u  feet;  above  that  batter  of  1 '  .• 
inchi  >t.    '  'n  upper  side  of  dam  logs  of  u  inches  in 

diameter  laid  horizontally  5  feet  apart  and  planked  perpendic- 
ularly with  l  ■  plank  2  inches  thick.  The  whole 
to  1"  I  to  within  2  feet  of  top  and  puddled  for  3  feet 
in  width  from  planking.     Top  of  graveling  to  slope  on  an 

•  11-  e  1-  made  to  a  plan 
ith." 
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The  foundation  appears  to  be  ledge.  The  rubble  was  evidently 
intended  to  be  dry,  as  no  mortar  is  mentioned.  The  proposed 
length  of  wasteway  is  not  given,  neither  is  plan  or  specifications, 
but  it  now  measures  one  hundred  thirteen  feet  with  abutments 
two  and  one-half  feet  high.  Among  Mr.  Potter's  papers  is  a 
pencil  sketch  made,  probably,  by  Mr.  Potter,  which  is  shown  in 
figure  6.  They  built  the  dam  like  the  original  drawing,  and  after 
it  had  bulged  from  A  to  B,  they  consulted  Mr.  Potter  and  braced 
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FIG.   6. 

it  up  by  adding  ten  feet  on  downstream  side  at  bottom,  taking 
down  the  old  part  to  C. 

Mr.  Potter's  certificate  reads  as  follows : 

"This  is  to  certify  that  N.  T.  Adams  of  South  Woodstock 
had  made,  under  my  direction  and  supervision,  added  to,  and 
rebuilt  his  dam  to  such  extent  and  manner  necessary  to  make 
it  safe  and  permanent  and  in  my  opinion  sufficiently  strong 
and  substantial  to  withstand  the  action  of  water  under  any 
circumstances  which  may  reasonably  be  expected  to  occur. 

H.  T.  Potter. 
One  of  the  Board  of  Civil  Engineers  for 
the  Supervision  of  Reservoirs  and  Dams." 

South  Woodstock, 
Oct.  nth,  1883. 
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Tin-  privilege  has  nut  been  in  use  for  many  years.  The  mill 
owner  below  was  afraid  "t"  the  dam,  and  it-  owner  dug  a  channel 
through  it  about  thirty-seven  feel  wide  at  the  t « ►  i »  and  twenty-five 
feel  deep.  The  experience  "ii  this  dam  plainly  teaches,  however 
unnecessary  the  lesson  appears  to  be,  that  a  dry  wall  thirty-two 
feel  high  with  a  twenty-fool  base,  and  a  vertical  downstream  face 
for  a  third  of  the  way  up.  i-  wholly  inadequate. 


•    ■ 
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ham  number  four  was  built  on  the  Pachaug  River  in  the  town 
of  « iriswold,  at  a  point  where  the  drainage  ana  is  sixty-two  square 
miles.    The  legal  length  of  the  rollway  is  eighty-two  and  one-half 
The  plans  call  for  a  rollway  one  hundred  and  ten  feet  by 
The  eighty-two  and  one-half  feet  were  placed  at  the 
height  and  the  balance  about  one  foot  higher, 
ndation  is  ledge  rock. 
'I'll-  n  is  shown  in  figure  ~.    For  a  height  of  23  feet 

it  call  of  ninet  and  a  nine  fool  coping  sloping 

• 
The  specifications  were  as  follows: 

"The  ■  of  the  face  <>t'  the  dam  t<>  be  of  granite  and 

n  average  thickn<  feet.     It  shall  be  cul 

and  laid  with  joints  not  exceedin  an  inch  in  thick- 
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ness  for  a  distance  of  12  inches  back  from  the  face.  The 
courses  shall  be  laid  breaking  joint  and  shall  have  headers 
not  less  than  2  feet  6  inches  long  on  face  and  extend  back  into 
the  body  of  the  dam  not  less  than  43/2  feet.  Headers  to 
average  not  more  than  10  feet  apart  in  each  or  the  same 
course  and  alternate  in  succeeding  courses. 

The  back  of  the  dam  and  abutments  shall  be  of  good  rubble 
work  thoroughly  laid  in  cement  mortar  and  properly  bounded 
to  interior.     All  spaces  in  the  interior  to  be  well  rilled  with 
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medium  size  and  smaller  stone  and  thoroughly  grouted  with 
cement  grout,  to  make  when  complete  a  solid  mass  of 
masonry. 

The  stone  piling  walls  as  shown  on  the  plans  to  be  laid  with 
suitable  size  stone,  thoroughly  laid  in  cement  mortar  and  all 
spaces  completely  filled. 

The  coping  will  be  of  granite  of  thickness  and  length  as 
shown  on  plans,  cut  on  front  edge  and  top  bevel,  and 
thoroughly  bedded  and  secured  to  other  stone  work  of  the 
dam.  The  vertical  and  top  joints  not  to  exceed  one-half  inch 
in  thickness. 
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\  fter  the  masonry  is  in  place  a  filling  of  earth  and  stone 
is  to  be  put  in  at  back  of  dam  as  shown  on  plans." 

"The  rock  under  dam  and  abutments  to  be  excavated  to 

i  depth  as  to  give  a  g 1  footing  for  the  base  and  toe 

of  the  <lani.  The  bottom  of  the  river  will  be  stepped  or 
channeled  as  shown  hy  plan-,  as  decided  advisable  by  the 
superintendent  in  charge,  in  order  to  guard  against  leakage 
between  the  dam  and  rock,  and  all  hollows  and  channels 
thoroughly  filled  with  grouted  work. 

The  top  surface  of  the  filling  of  dam  will  be  protected  by 
riprap  of  stone  suitably  laid  and  extending  hark  a  distance 
of  about  six  feet  from  hack  line  of  coping. 

All  mortar  to  be  composed  of  hydraulic  cement  of  some 

approved  manufacture  and  good  clean  -harp  sand  mixed  in 

the  proportion  of  two  of  -and  to  one  of  cement.    The  mortar 

to  be  prepared  onl)  as  fast  as  wanted  and  nunc-  having  once 

to  be  mixed  and  used  in  any  part  of  the  work." 

This  is  a  first  class  dam  on  a  first-class  foundation. 

lli-  fifth  dam  was  on  the  Pachaug  River,  where  the  drainage 
area  i-  sixty-one  square  miles.  The  spillway  is  one  hundred  and 
eleven  feet  long  by  seven  feet  high.  The  cross  section  of  the 
spillway  is  shown  in  figure  8.  The  foundation  is  excellent  blue 
gravel. 

The  specifications  were  as  follow 

'The  whole  ground  to  be  occupied  by  rollway,  abutments, 
and  apron  is  to  be  excavated  to  the  depth  of  bottom  of  mudsill 
under  old  apron,  which  i-  to  be  known  as  the  grade  line. 

The  priming  or  sheet  piling  under  dam  and  abutments  is 

to  be  set  foul  I  from  upper  face  of  dam  in  the  middle 

of  a  trench  excavated  three  i .}  >  feet  wide  at  a  level  three  i  3  1 

rade  line  or  as  much  lower  as  may  be  necessary 

•  "1  material. 

•   thai  if  boulders  too  large  to  be  readily  removed 

without  blasting  are  met,  the  piling  may  be  scribed  to  them. 

and  the  joints  well  cemented. 

Piling  to  be  sound  chestnut  plank  three  (3)  inches  thick, 
und   knots    and    wormholes   and    accurately 
inch  spruce  plank  tongued  or  care- 
fully hand  splined  and  grooved,  and  free  from  loose  knots, 
be  pointed  and  cornered  and  driven  as  far 
n<  h  as  is  practicable  with  an  eight  or  ten 
•id  hammer  in  Mich  a  manner  that  it  may  and  shall  be 
lit. 
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The  top  of  piling-  is  to  be  spiked  to  a  3  inch  x  4  inch 
scantling! 

The  trench  is  to  be  backfilled  with  blue  gravel  and  carefully 
puddled.  The  piling  shall  extend  through  the  abutment  and 
connect  with  a  twelve  (12)  inch  priming,  beginning  at  a  depth 
of  bottom  of  plank  and  stepping  up  into  embankment  as 
shown  on  plans. 

The  top  of  brick  priming  to  come  within  one  (1)  foot  of 
top  of  abutments  and  is  to  be  built  into  a  groove  one  (1)  foot 
deep  in  back  of  abutments. 

The  brick  shall  be  hard  and  well  burned  and  laid  solid  in 
good  cement  mortar. 

The  stone  used  in  rollway  and  abutments  are  to  be  good 
sound  durable  ledge  rock  carefully  laid  in  cement  mortar  or 
grouted.  The  first  course  of  stone  in  rollway  and  abutments 
to  be  laid  in  cement  mortar.  The  stone  in  both  faces  of  roll- 
way  and  abutments  to  be  laid  in  mortar  for  a  distance  of  12 
to  18  inches  and  the  remainder  grouted.  All  voids  in  the 
stone  work  to  be  entirely  filled  with  mortar  or  grout.  All 
stones  to  be  laid  with  their  largest  surfaces  horizontal  and 
in  such  a  manner  as  to  have  good,  firm  bearings  and  bond 
well.  , 

Coping  is  to  be  good  sound  granite  not  less  than  seven  (7) 
feet  long,  three  (3)  feet  wide  and  one  (1)  foot  thick  with 
side  joints  not  more  than  }i  inches  thick. 

The  rollway  masonry  is  to  be  20  feet  thick  at  base  and 
eight  (8)  feet  thick  at  top. 

The  abutments  are  to  be  12  feet  thick  at  base  and  four  (4) 
feet  at  top. 

All  mortar  or  grout  used  shall  be  composed  of  not  less 
than  one  part  good  fresh-burned  hydraulic  cement  to  two 
parts  clean  sharp  sand. 

The  apron  is  to  consist  of  13  or  14  sticks  of  chestnut  or 
oak  timbers  called  mudsills  28  feet  long  and  ten  (10)  inches 
thick,  hewn  on  two  sides  their  whole  length.  They  shall  be 
bedded  in  the  ground  parallel  with  the  stream  with  their 
tops  at  grade  line  and  level  both  ways.  The  backfilling  must 
be  carefully  puddled  under  and  around  them.  They  shall 
extend  eight  (8)  feet  under  the  dam  and  all  have  their  largest 
ends  upstream.  They  shall  have  a  face  on  both  sides  of  at 
least  ten  (10)  inches  for  at  least  18  feet  and  at  small  end  at 
least  nine  (9)  inches  on  upper  side  and  three  (3)  inches  on 
under  side. 

The  stones  laid  on  them  shall  have  good  beds  to  give  a 
good  bearing  on  the  timber  and  earth  and  there  shall  be  no 
joints  in  the  first  course  over  the  timber. 

The  cross-sills  shall  be  of  good  sound  oak  or  white  chest- 
nut ten  (10)  inches  thick  and  shall  be  spaced  substantially  as 
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shown  on  plan-.  They  shall  have  a  face  of  at  least  ten  (10) 
inches  <>n  upper  side  and  have  a  face  or  be  spotted  at  each 
intersection  a  width  of  at  least  ten  (10)  inches  on  lower  side. 
The  cross  timbers  at  lower  edge  of  apron  shall  be  hewn  on 
three  i ,}  I  sides. 

The  last  two  of  the  cross-sills  beginning  at  lower  edge  of 
apron  must  be  fastened  to  mudsills  with  i  ;s-inch  bolts  with 
threads  and  nuts  at  b<  ith  ends  :  the  remainder  may  be  fastened 
with  ~.s-iiH-h  iron  tree  nails  20  inches  long. 

The  cross-sills  are  to  extend  at  least  one  I  i  I  foot  int<>  the 
abutments.  Where  necessary  to  splice  them  it  shall  be  done 
by  halving  them  together  as  -hewn  on  plans  over  the  mud- 
sills.    These  splices  must  be  so  arranged  as  to  break  joints. 

The  top  timbers  are  to  be  of  oak  ten  (  to)  inches  thick  laid 
to  a  close  joint  parallel  with  the  stream.  They  may  be  of 
any  width  at  widest  end  and  not  less  than  nine  (9)  inches  at 
narrowest  end. 

The  wane  must  in  no  case  exceed  one  I  1  1  inch;  yellow 
pine  12  inches  square  may  be  substituted  for  the  oak. 

The  upper  timbers  are  to  be  fastened  to  the  cross  timbers 
at  each  intersection  with  ~.s-inch  iron  tree  nails  20  inches 
long.  Wherever  tree  nails  are  used  the  holes  in  upper  timbers 
are  to  be  bored  small  enough  so  that  some  force  will  be  neces- 
sary to  drive  irons  into  them  and  the  holes  in  cross  timbers  to 
be   [-16-inch  smaller. 

Tree  liaiN  are  to  he  slightly  pointed  cold  and  the  head- 
heated  and  sufficiently  broomed  to  take  a  than  hold  on  the 
timber. 

The  piling  at  l<  >wer  edge  1  if  apr<  >n  shall  be  of  three  i  3  i  inch 
unjointed  chestnut  or  spruce  set  in  same  manner  as  that  under 
railway  and  fastened  to  cross  sill  with  seven  171  inch  spikes. 

This  piling  must  go  four  feet  below  under  side  of  mudsill, 
lit  in  case  1  if  large  boulders  as  menti< >ned  f< ir  piling  under 
railway. 

This  trench  may  he  backfilled  with  concrete,  grouted  stone 
work  or  puddled  blue  -ravel. 

All  backfilling  not  otherwise  specified  must  be  well  puddled 
blue  gravel. 

Should  the  foundation  at  the  grade  line  be  anything  softer 
than  blue  gravel,  said  softer  material  shall  be  removed  and 
replaced  with  puddled  blue  gravel  or  masonry. 

The  whole  of  said  work  both  as  regards  quality  "i  material 
and  mode  of  operation  is  to  be  performed  in  the  most 
thorough  substantia]  and  workmanlike  manner  and  shall  be 
water-tight." 

This  j-  an  excellent  dam  and  is  Mr.  I  '<  itter's  ideal  dam  1  in  a  g<  «  id 

1  fi  iundation. 
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The  sixth  dam  was  on  the  Pachaug"  River  at  a  point  where  the 
drainage  area  is  fifty-one  square  miles.  No  plans  of  this  dam 
are  in  existence  so  far  as  the  writer  knows. 

The  following  certificate  from  the  Land  Records  furnishes  some 
information  regarding  it. 

"To  all  it  may  concern  : 

In  compliance  with  an  act  to  provide  for  the  supervision 
of  reservoirs  and  dams,  I  make  the  following  for  record  of 
my  doings  in  the  matter  of  the  Pachaug  reservoir  dam  owned 
and  maintained  by  the  Ashland  Cotton  Company,  situate  in 
the  town  of  Griswold : — 

On  the  20th  day  of  August,  1886,  I  received  a  communica- 
tion from  the  Selectmen  for  the  town  of  Griswold  in  which 
they  stated  that  they  had  received  an  application  or  petition 
dated  July  31st,  1886,  in  relation  to  the  Pachaug  reservoir 
dam  owned  and  maintained  by  the  Ashland  Cotton  Company 
situated  in  the  town  of  Griswold ;  that  said  applicants  were 
severally  the  owners  of  property  in  said  town  of  Griswold 
and  would  suffer  great  loss  and  damage  by  the  breaking  away 
of  the  said  Pachaug  reservoir  dam  owned  by  the  Ashland 
Cotton  Company  in  said  town  of  Griswold ;  that  said  appli- 
cants believed  said  reservoir  dam  to  be  insecure  and  insuffi- 
cient ;  they  were  therefore  requested  to  forthwith  inspect  the 
same. 

On  this  application  or  petition,  they  on  the  17th  day  of 
August,  1886,  examined  the  said  Pachaug  reservoir  dam,  and 
in  their  opinion  said  dam  was  insecure  and  insufficient ; 
therefore  on  the  18th  day  of  August,  1886,  they  notified  me 
to  inspect  the  dam  with  them. 

Acting  on  this  notice,  I  on  the  23d  day  of  August,  1886, 
met  the  Selectmen  and  examined  the  dam  with  them.  The 
structure  was  a  frame  timber  dam  built  about  20  years 
previous ;  in  making  the  examination  I  found  some  of  the 
timbers  in  the  structure  so  much  decayed  that  in  my  opinion 
it  was  insufficient  and  insecure.  On  this  finding  the  Select- 
men notified  the  Ashland  Cotton  Company  to  place  said  dam 
in  a  safe  and  permanent  condition,  under  the  act  to  provide 
for  the  supervision  of  reservoirs  and  dams. 

August  31st,  1886,  I  received  a  communication  from  the 
treasurer  of  the  Ashland  Cotton  Company  to  the  effect  that 
he  had  had  notice  from  the  Selectmen  to  put  the  dam  in  a 
safe  and  permanent  condition,  and  that  he  awaited  my 
instructions. 

Owing  to  the  condition  of  the  dam  and  the  desirability  of 
holding  back  the  water  stored  in  the  reservoir,  it  was  decided 
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to  build  a  stone  dam  below  as  close  as  practical  to  the  old 
one  and  fill  in  with  gravel  between  the  two.  Under  date  of 
September  2d,  [886,  to  the  treasurer,  the  following  instruc- 
tions were  gn  en. 

'The  following  will  enable  you  to  commence  the  work  on 
dam  at  once.  The  upstream  face  of  the  dam  4  feet  from 
end  of  old  apron  and  parallel  with  it.  liase  20  feet  wide. 
hoping  SS  feci  Inn-;  height  determined  from  depth  of 
excavation.  Masonry  rubble,  laid  in  cement  mortar  and 
grouted.  Apron  and  priming  same  as  Ashland.*  Plans  for 
gates  and  other  detail-  given  when  wanted.' 

This  stone  dam  is  about  iS  feet  high  from  the  foundation. 
The  rollway  or  overflow  is  ui  feet  6  inches  long,  an  increase 
of  29  feet  <>  inches;  the  abutments  and  embankments  are 
from  6  to  01  .  feel  above  the  crest  of  the  dam.  formerly  4 
feet,  thereby  largely  increasing  the  capacity  for  discharging 
and  holding  hack  water;  and  in  my  opinion  the  dam  i-  suffi- 
ciently stn  »ng  and  substantial  t< »  withstand  the  actu  >n  of  water 
under  any  circumstance-  which  may  reasonably  he  expected 
to  occur,  and  issue  certificate  accordingly. 

Norwich.  Nov.  25th,  [889. 

H.  T.  Potter, 

One  of  the  Hoard  of  Civil  Engineers  for 
the  Supervision  ><\  Reservoirs  and  ham-." 


The  dam  was  built  under   Mr.    Totter'-  direction,  probably  as 

is  p<  issible  like  X'  1.  5. 
ham  number  seven  was  to  be  built  on  the  Moosup  River  at  a 
point  where  the  drainage  ana  i-  about  eighty-six  square  mile-. 
The  ction    for   dam,   drawn   under   the   direction   of   the 

owner.  1-  shown  in  figure  ').    The  cross  section  suggested  by  the 
employed  by  the  owner  i-  shown  in  figure  [O. 
Both   plan-  call    for  a  crib  dam   of   logs   filled   with   -tone.      In 
figure  <>  the  base  is  thirteen  feet  for  ;i  height  of  twelve  feet  at  the 
and  four  feet  at  the  upstream  end,  and  in  figure  i"  the  base 
■  for  the  same  heights.    They  call  for  apron-  sixteen 
of  i-'  inch  timber  fastened  to  logs  trenched  into  tin-  be  1 
of  the  stream. 

Tin  not  know  which  plan  was  followed.     The  plans 

'•ailed  for  a  rollwa)  one  hundred  eighty  feet  long  and  four  feet 
high. 
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The  specifications  were  as  follows : 

Foundation  for  Rollway  and  Abutments. 

"The  whole  ground  to  be  occupied  by  the  rollway  and 
abutments  is  to  be  cleared  of  all  loose  material  and  excavated 
to  the  level  of  lowest  point  in  bed  of  stream,  after  removal 
of  loose  material. 


fpg.-Contg. 


This  level,  provided  the  ground  proves  suitable,  will  be 
known  as  the  grade  line,  and  will  be  the  level  of  the  top  of 
the  mudsills. 

Mudsills. 

The  mudsills  are  to  be  of  good,  sound  chestnut  or  oak 
timber  not  less  than  ten  (10)  inches  in  diameter  at  small 
end,  hewn  on  top  so  as  to  have  a  face  of  at  least  six  (6) 
inches. 

They  must  be  properly  spliced  together,  and  the  splices 
must  break  joints  with  splices  in  adjoining  sills. 
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The  mudsills  at  toe  Of  dam  will  extend  to  connect  with  the 
priming  under  abutments  and  it  will  face  on  the  upper  side 
al  leasl  ten  (10)  inches. 

The  mudsills  at  lower  edge  of  apron  will  be  faced  on  the 
lower  side  at  least  six  (6)  inches. 

All  mudsills  will  extend  about  one  foot  into  abutments 
except  that  at  b  >e  of  dam. 

The  mudsills  are  to  he  firmly  bedded  in  trenches  excavated 
for  the  purpose  with  their  tops  at  grade  line. 

Sheet  Piling. 

All  sheet  piling  is  to  be  of  sound  chestnut  plank  free  from 
unsound  knots  and  wormholes.  Except  at  lower  edge  of 
apron  it  i^  t<>  lie  accurately  jointed  or  grooved  and  tongued 
or  splined.  The  piling  is  to  be  pointed  and  cornered  and 
driven  as  far  below  the  bottom  of  trench  as  i-  practicable 
with  an  eight  or  ten  pound  hammer  in  such  a  manner  that  it 
may  and  shall  he  water-tight. 

The  trench  is  to  he  excavated  three  I  3  I  feet  wide  at  a  level 
three  (3)  Eeet  below  grade  or  as  much  lower  as  may  be 
necessary  to  find  proper  material. 

The  priming  must  be  set  in  the  center  of  the  trench  and 
the  backfilling  must  be  carefully  puddled  with  best  available 
material  on  both  sides  of  the  piling. 

The  piling  at  toe  of  dam  will  be  spiked  to  upper  mudsill  as 

shown  on  plan  and  will  he  three  (3)  inches  thick. 

The  piling  at  lower  edge  of  apron  will  he  two  (2)  inches 
thick  and  he  spiked  to  lower  mudsill. 

The  piling  under  abutment  will  he  three  (3)  inches  thick 
and  he  spiked  to  a  3-inch  x  4-inch  scantling  which  scantling 
will  he  -piked  t<>  upper  mudsill. 

.  Ipron. 

The  apron  is  to  In-  laid  -olid  with  good,  sound  chestnut 
or  oak  timber  ten   1  101  inches  thick. 

At  each  hay  of  seven  171  feet  tin-  timber  will  extend  back 

tudsill    under  center   of    rollwaj    and    then    lie    spliced    to 

the  corresponding  timber  of  tin-  rollway.     The  largest  ends 
of  these  timbers  t< i  he  laid  upstream. 

Ml  other  apron  timbers  are  to  extend  one  1  1  1  foot  under 

caplog.     The  apron  timbers  may  he  wider  at  one  end  than 

the  other,  but  in  no  case  less  than  six  (6)  inches  wide.    They 

I  he  laid  with  close  joints  and  not  have  more  than  one 

mch  wane.     They  will  he   fastened  t<>  the  mudsills  at 

tion  with  :.  inch  iron  tree  nail-  iS  inches  Ion-. 

nail-    will    he    slightl)     pointed    cold    and    the    heads 

ted  and  sufficiently  broomed  to  take  a  firm  hold  on  the 
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timber.  The  holes  in  apron  timbers  are  to  be  bored  1-32  of 
a  inch  smaller  than  the  tree  nails,  and  the  holes  in  mudsills 
Y§  of  an  inch  smaller  than  the  tree  nails. 

Rolhvay. 

The  timber  used  in  the  rollway  will  be  good,  sound  chest- 
nut or  oak  of  the  dimensions  shown  on  plans  and  hewn  or 
spotted  at  all  intersections  and  tree  nailed  as  specified  for 
apron  at  all  intersections. 

It  will  be  planked  on  top  and  upstream  side  with  good 
sound  three  (3)  inch  plank.  All  spaces  between  timbers  are 
to  be  entirely  filled  with  stone  well  packed  to  height  five  feet 
above  top  of  apron  and  with  stone  or  gravel  above  that 
height. 

Timbers  running  across  the  stream  must  break  joints,  and 
those  at  upper  and  lower  sides  of  dam  must  be  continuous. 

Masonry. 

The  abutments  below  face  of  retaining  walls  and  above  toe 
of  dam,  and  the  retaining  walls,  are  to  be  good  dry  rubble 
on  a  good  foundation.  The  abutments  are  to  go  at  least  one 
foot  below  the  grade  line. 

The  abutments  above  face  of  retaining  wall  and  below 
toe  of  dam,  and  the  priming,  are  to  be  good  rubble  thoroughly 
grouted  in  the  following  manner. 

The  bottom  and  both  faces  are  to  be  laid  in  mortar  com- 
posed of  one  part  first-class  hydraulic  cement  and  two  parts 
clean  sharp  sand,  thoroughly  mixed  before  wetting. 

The  interior  is  to  be  filled  with  a  grout  made  by  adding 
just  sufficient  quantity  of  water  to  the  above  described 
mortar  to  make  it  flow  freely. 

It  shall  be  grouted  in  sections  not  more  than  ten  (10)  feet 
long  and  not  more  than  18  inches  thick. 

All  of. the  grouted  walls  must  be  laid  in  trenches  at  least 
one  foot  below  the  gradc-Unc  or  level  at  which  the  embank- 
ment begins. 

In  priming  and  abutments  above  face  of  retaining  walls 
no  stone  is  to  go  entirely  through  the  wall. 

Embankment. 

The  whole  surface  to  be  covered  by  embankment,  including 
the  space  above  the  rollway,  must  be  entirely  clear  of  turf, 
brush,  roots,  and  loose  material  of  every  kind. 

The  best  available  material  must  be  used  in  the  embank- 
ment, which  must  be  carried  up  level  in  every  part. 

It  must  be  put  on  in  layers  not  exceeding  six  inches  in 
thickness  by  dumping  a  single  load  of  material  in  a  place  and 
leveling  it  off. 
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The  embankment  is  i"  he  twelve  feet  wide  at  the  t<>i>  exclu- 
sive of  the  retaining  wall  and  have  a  slope  "i"  two  i  _'  i  hori- 
zi  uital  t<  i  i  me  I  i  i  \  ertical. 

The  loose  material  removed  must  not  be  used  above  the 
rollway  nor  in  any  part  of  the  embankment  proper. 

The  whole  of  the  work  both  as  regards  quality  of  material 
and  mode  of  operation  is  to  be  performed  in  the  in<>-t 
thorough,  substantial  and  workmanlike  manner." 

Mr.  Potter's  eighth  dam  was  for  a  storage  reservoir  on  a  stream 
with  only  three  and  one-half  square  miles  of  watershed,  at  a 
location  distant  from  any  village  or  railroad  in  the  town  of 
Lebanon. 

The  cross  section  is  shown  in  fierure  11. 


--,-,- --//-o 
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It  calls  for  a  dam  consisting  of  a  dry  rubble  retaining  wall 
twenty-four  feet  high,  thirteen  feet  wide  and  base  forty  inches 
at  top;  a  mortared  cut  off  wall  <>r  priming  about  twenty  inches 
thick,  and  an  earthern  embankment  on  the  water  side  seven  feet 
wide  at  t' >)>  with  a  -1' »pe  of  tw< i  to  one. 

•    rollway  t  ■ »  be  of  mortared  rubble  twentj    feet  high,  fifteen 

:  at  t<  ip.    Tl  i  ime  discrep- 

n  plans  and  specifications,  and  the  writer  does  nol 
v  which  controlled. 
Th<  :ations  w  ei  e  as  i'<  ill<  >w  - : 

"The  w  In  ile  gn  >und  t(  i  be  <  iccupied  h\  masi  >nr\  and  embank- 
ment i   brush,  turf,  roots  and  all  loose 
rial. 


DAMS  APPROVED  DY   MR.   HENRY  T.   POTTER.  09 

The  ground  to  be  occupied  by  the  masonry  is  to  be  exca- 
vated to  solid  rock  or  to  material  suitable  for  a  foundation. 
If  the  material  on  which  the  foundation  for  mortar  work 
is  begun  should  be  a  seamy  rock,  the  seams  must  be 
thoroughly  filled  with  cement  mortar. 

The  priming  wall  will  be  16  inches  thick  at  top  and  have 
a  batter  of  3-16  inches  per  foot  on  each  side,  and  its  founda- 
tion will  go  at  least  three  (3)  feet  below  the  bottom  of 
embankment,  unless  the  material  is  rock.  The  priming  must 
be  smoothly  faced  on  both  sides  and  plastered  with  cement 
mortar.  Xo  stones  shall  go  entirely  through  the  priming. 
The  backfilling  on  both  sides  of  priming  wall  is  to  be  care- 
fully puddled  with  the  best  available  material. 

The  railway  will  be  four  (4)  feet  thick  at  top  and  twelve 
(12)  feet  thick  at  bottom,  and  thirty  (30)  feet  long  at  top." 

"The  rollway  must  start  on  a  level  or  stepped  foundation 
on  lines  parallel  with  the  stream.  The  mortar  work  of  roll- 
way  will  extend  at  least  one  ( 1 )  foot  into  the  face  of  abut- 
ments, where  it  will  connect  with  the  priming  wall ;  that  is, 
a  part  of  the  abutments  of  section  equal  to  the  section  of 
rollway  will  be  built  as  directed  for  rollway  to  a  vertical  line 
one  ( 1 )  foot  back  of  face  of  abutment  at  top  and  a  section 
equal  to  that  of  the  priming  will  be  built  in  same  manner 
to  the  same  point,  making  a  perfect  water-tight  connection 
between  rollway  and  priming. 

All  masonry  is  to  be  good  rubble  work.  All  stones  are  to 
be  laid  on  their  largest  surfaces  and  are  to  be  of  good  sound 
stone  with  angular  surfaces,  and  are  to  be  wellbonded  and  so 
built  as  to  make  good  strong  work.  No  unbroken  boulders 
are  to  be  used. 

The  rollway  and  priming  is  to  be  built  as  follows :  The 
bottom  course  and  faces  are  to  be  laid  in  cement  mortar  com- 
posed of  one  part  good  hydraulic  cement  and  two  parts  clean 
sharp  sand,  thoroug'hly  mixed  before  wetting. 

The  interior  of  these  walls  is  to  be  entirely  filled  with  a 
grout  made  by  adding  sufficient  water  to  the  above  mortar 
to  make  it  run  freely.  The  work  shall  be  grouted  in  sections 
not  more  than  two  (2)  feet  thick  in  the  rollway  and  eig'hteen 
(18)  inches  thick  in  the  priming  and  not  more  than  ten  (10) 
feet  long  in  either. 

The  abutments  are  to  be  four  (4)  feet  thick  at  the  top  and 
the  east  one  eleven  (11)  feet  thick  at  the  base,  and  the  west 
one  twelve  (12)  feet  thick  at  the  base." 

"The  top  of  priming  is  to  be  one  (1)  foot  below  top  of 
embankment  and  top  of  rollway  3^2  feet  below  top  of 
embankment.  The  embankment  will  be  15  feet  wide  at  the 
top  with  a  slope  of  1^  to  1  on  the  downstream  side  and  2 
to  1  on  the  upstream  side." 
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"The  coping  of  the  rollway  is  t<>  be  of  good  stones  not 
less  than  four  14  <  feet  long  across  the  wall  and  be  laid  with 

1  me-half  inch  side  joint-.'* 

"The   embankment    shall   be   built   of   the   best   available 

material-  in  level  layers  of  not  more  than  -i.\  (6)  inches  deep 
thoroughly  rammed  by  carting  over  it  to  deposit  the  material 
and  by  thorough  hand-ramming  at  point-  not  driven  over. 

The  embankment  must  not  be  carried  up  on  one  side  more 
than  one  <  1  >  foot  in  advance  of  the  other  -ide. 

\i  the  material  is  not  carted  with  team-  it  must  he  kept 
carefully  leveled  and  thoroughly  and  evenly  wet. 

The  whole  of  the  work,  both  as  regards  manner  of  work 
and  quality  of  material  shall  be  performed  in  the  most 
thorough,  substantia]  and  workmanlike  manner  and  must  he 
water-tight." 

"In  case  it  should  be  decided  to  substitute  a  dry  wall  for 
the  embankment  on  lower  side  of  the  dam  the  priming  will 
occupy  the  same  position  and  be  of  the  same  dimensions 
except  that  all  of  the  hatter  will  be  on  the  upstream  side  and 
the  priming  will  extend  to  the  top  of  the  embankment 

The  top  of  the  wall  including  priming  will  he  four  1  4  i  feet 
thick  and  have  a  hatter  on  the  downstream  -ide  of  ti\ 
inches  per  foot. 

The  rollway  will  he  of  the  same  dimensions  a-  the  retaining 
wall  including  priming. 

The  dry  wall  and  the  priming  may  he  built  together  well- 
bonded  or  they  may  he  built  separately.  If  they  are  built 
separately  the  joint  between  them  must  he  perfectly  vertical, 
well-faced,  and  smoothly  plastered. 

In  this  case  there  will  he  no  wings  below  the  face  of  retain- 
in-  wall,  hut  the  pipe  and  buttresses  will  he  put  in  the  same 
a-  heretofore  described. 

The  retaining  wall-  must  he  finished  off  with  stones  not 
less  than  four  141  feet  long  across  the  wall-. 

The  face  of  the  dry  masonry  i-  to  he  well  pointed." 

Th<  did  not  think  an  engineer  or  inspector  necessary 

durir         1    truction. 

The  first  time  tl  oir  filled  the  whole  rollway  went  out. 

and  tl  emptied  a-  promptly  a-  any  automatic  flush 

tank.     Tl  r,  that  owing  to  a  delay  in  arriva 

•   the  dam  was  built  up  dry  and  an  attempt 

plan-  and  speci- 
•  ■'!  <  m  duty. 
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His  ninth  dam  was  a  water  supply  reservoir  on  a  watershed  of 
only  one-quarter  of  a  square  mile,  in  the  town  of  Norwich. 
The  specifications  were  as  follows : 

"The  entire  surface  to  be  occupied  by  the  dam  shall  be  well 
cleaned  of  top  soil,  etc.  to  hard  pan  or  to  a  surface  satis- 
factory to  the  engineer.  It  is  thought  that  a  depth  of  about 
four  feet  will  be  sufficient  and  it  is  so  indicated  on  the  plans, 
but  it  must  go  down  to  a  satisfactory  material  whether  more 
or  less  than  the  said  four  feet. 

Trench  for  Core  Wall  in  Hardpan: 

This  trench  is  shown  on  the  plans.  It  is  to  be  about  in  the 
middle  of  the  dam  dug  into  the  hardpan  to  a  depth  of  three 
feet  and  about  eight  feet  wide,  the  entire  length  of  the  dam. 
The  width  of  about  eight  feet  will  be  exactly  determined  by 
the  engineer.  The  filling  is  to  be  thoroughly  rolled  for 
puddling,  lengthwise  throughout  the  entire  length  of  the 
dam.  Selected  material  is  to  be  put  into  this  trench  in  6-inch 
layers  and  wet  and  rolled. 

After  the  core  wall  has  been  laid  the  whole  surface  of  the 
puddling  can  be  rolled  close  up  to  the  wall  and  when  the 
puddling  has  been  brought  above  the  top  of  the  core  wall 
there  will  be  no  barrier  to  the  entire  rolling  of  the  puddle, 
which  must  be  done  in  a  uniform  and  thorough  manner. 

Core  Wall: 

The  location  for  the  core  wall  is  shown  on  the  plans.  It  is 
to  be  three  feet  wide  and  about  360  feet  long  and  a  general 
average  of  eight  feet  high,  except  at  the  center  of  the  dam 
at  the  deepest  place,  where  it  will  be  higher  as  shown  by  the 
plan.  The  trench  for  the  core  wall  is  to  be  three  feet  wide 
and  one  foot  into  the  hardpan  below  the  bottom  of  the  puddle 
trench,  making  four  feet  into  the  hardpan.  The  core  wall 
is  to  be  laid  well,  using  field  boulders,  etc.  on  the  ground, 
but  well  placed  to  make  a  good  solid  well-bonded  wall,  laid 
in  cement  mortar  of  three  parts  of  suitable  sand  to  one  of 
cement.  The  outside  of  the  wall  to  bond  in  well  with  the 
puddling  filling  the  trench  solid. 

Selected  Material: 

The  upstream  side  of  the  dam  is  to  be  selected  material 
from  the  downstream  edge  of  the  level  top,  vertically  down 
to  the  bottom,  shown  on  the  plan  of  the  section  by  a  heavy 
dotted  line.  All  the  material  above  this  place  is  to  be  care- 
fullv  selected  and  to  be  suitable  material  for  a  dam,  no  top 
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soil  or  fine  sand  to  be  used.  This  material  is  to  be  placed 
wet  and  rolled  as  described  Eor  trench.  The  material  belov* 
this  division  may  be  what  is  left,  and  the  stones  and  boulders 
not  used  in  the  core  wall,  the  stones  and  heavy  material  at 
the  bottom  nearest  the  core  wall,  and  the  filling  well  rammed 
in  between  them  and  as  soon  as  possible  the  tilling  to  be  put 
on  in  layers  and  rolled  as  above  division. 

( rpper  Slope  of  Dam: 

This  is  to  have  a  true  and  even  slope  of  two  to  one  to  In- 
covered  with  a  layer  of  small  stones  and  above  that  with 
suitable  filed  stone  paving  as  sufficiently  shown  on  the  plan-. 

Lower  Slope: 

This  slope  is  to  be  graded  to  a  true  and  even  slope  of  one 
and  one-half  to  one  and  top  soiled,  well  raked  and  graded 
and  sown  to  grass.  The  level  space  on  top  of  the  dam  will 
be  treated  in  the  same  way. 

( Overflow: 

This  is  to  have  a  waterway  25  feet  wide  with  side  walls 
with  dimensions  as  shown  on  the  plans.  These  side  walls  are 
to  he  extended  down  until  they  reach  the  ledge  on  which  they 
are  to  rest.  The  ledge  is  to  be  cut  away  to  secure  an  even 
plane  on  which  to  rest  the  walls.  There  is  to  he  a  wall  built 
lengthwise  of  the  overflow,  as  shown  by  the  dotted  line-  on 
the  plans.  '  This  wall  it  to  extend  down  to  the  ledge  for  a 
foundation.  The  slopes  shall  be  paved  as  indicated  on  the 
plans." 

Figure  12  is  the  section  shown  on  the  original  drawings. 

It  calls  for  an  earth  embankment  ten  feet  wide  on  top  with  the 
lower  slope  one  and  one-half  to  one  and  the  upper  two  to  one 
with  core  wall  ending  twenty  four  feet  below  top  of  embankment. 

Figure   [3  -how-  a  small  amount  of  core  wall  and  a  spillway 

twenty-fi\  e   feet   by  five   fei  I 

Tin-  dam  was  built  without  an)  spillway,  and  Mr.  Potter  is  -aid 
to  haw  refused  a  certificate  on  that  account.  Probably  the 
owner'-  theory  was  that  a  blow -oft"  pipe  was  sufficient  for  so  small 
a  watershed.  After  the  superintendent  had  -pent  one  rainy  night 
with  the  blow-off  open  and  the  water  apparentl)  just  ready  to  go 
over  the  embankment,  they  put  in  a  spillway  eleven  feet  long  and 
three  feet  high. 
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There  was  some  percolation  through  the  embankment.  It  was 
sufficient  to  make  meadow  grass  grow  and  the  ground  at  foot  of 
slope  was  quite  wet.     One  day  a  patch  of  soil  about  ten  feet  by 
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FIG.   13. 
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FIG.    14. 


thirty  feet  slid  off  the  embankment  so  rapidly  that  it  went  on  to 
level  ground  some  distance  from  the  foot  of  the  slope,  and  piled 
itself  up  in  a  heap. 

Figure  14  shows  how  this  section  of  embankment  was  treated. 
The  slope  was  flattened  by  the  addition  of  six  inches  to  two  feet 
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oi  very  course  gravel  and  the  soil  replaced.    Thk  was  successful 

so  far  as  making  the  embankment  dry  and  permanent   is  con- 

rned.     rhe  Irak-  were  led  away  in  a  drain  pipe.     Experience 

Connecticut  Dams  Built  in  the  Third  Congressionai    District 

While   Henry  T.    Potter   was  a  member  of  the  State  Hoard  of   Engineers,   having 
supervision  of  dams  and  reservoirs. 
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with  this  dam  indicate-  injurious  percolation  is  liable  to  exist  in 
an  earthen  dam  without  a  core  wall. 

It  is  interesting  to  note  that  the  eminent  civil  engineer  who 
made  the  original  plans  thought  it  desirable  to  provide  a  spillway 
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twenty-five  feet  by  five  feet.  The  experienced  mill  owner  thought 
none  necessary,  while  the  engineer  later  consulted  thought  a  spill- 
way eleven  feet  by  three  feet  was  ample.  In  some  cases  differ- 
ences in  length  of  spillway  adds  very  little  to  the  cost  of  the  dam. 
In  this  case  it  would  add  considerable.  The  most  important 
difference  in  the  ideas  of  the  first  and  last  engineer  is  in  the  level 
of  the  spillway  in  relation  to  the  top  of  the  embankment. 

The  difference  of  two  feet  makes  a  difference  of  fifteen  million 
gallons  in  the  capacity  of  the  reservoir,  which  is  quite  important 


Date. 

Town. 

River. 

Water 

Shed. 

Sq.  Miles. 

Rollway 
Opening. 

c 
O 

Fan- 
ning. 

Differe 

nces. 

£ 

• 

Length. 

Height. 

I 

18S1 

Norwich 

Shetucket 

1250 

400 

12 

55300 

75000 

—  19700 

I 

18S1 

Norwich 

Shetucket 

1250 

400 

16 

85250  75000 

+  10250 

2     1882 

Thompson 

French 

175 

200 

6 

9788 

15000 

—  5212 

31   1SS3 

Woodstock 

7 

"3 

2^ 

I4S7 

IOIO 

+  477 

4    18S6 

Griswold 

Pachaug 

62 

no 

5 

4095 

6260 

—  2165 

5  1SS6 

6  18S7 

Griswold 
Griswold 

Pachaug 
Pachaug 

61 

5i 

111/2 

120 

6 
6 

5457 
5873 

6l80 
5300 

-723 

+  573 
+  573 

i  18S8 

Plainfield 

Moosup 

S6 

180 

4 

4795 

82OO 

-3405 

8 

1SS9 

Lebanon 

3*A 

30 

4 

779 

575 

+  224 

9 

1891 

Norwich 

X 

25 

5 

930 

60 

+  870 

when  one  quarter  of  a  square  mile  of  watershed  supplies  three 
thousand  people  with  water. 

The  object  of  this  paper  is  the  preservation  of  data  regarding 
these  dams  that  might  otherwise  be  lost. 

A  svnopsis  of  the  information"  herein  is  given  in  the  t^ible  on 
page  94. 

The  first  thing  an  engineer  about  to  approve  or  disapprove  of 
the  plans  for  a  dam  wants  to(  know  is  the  drainage  area  of  the 
stream,  at  the  point  where  the  dam  is  to  be  erected,  in  order  that 
he  may  determine  what  the  capacity  of  the  rollway  must  be  and 
high  water  level,  from  which  he  must  determine  the  stability  of 
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the  dam.  The  drainage  area  is  not  the  only  thing  he  must  con- 
sider, but  it  is  the  most  important. 

The  presence  or  absence  of  storage  reservoirs  on  the  stream 
must  be  taken  into  consideration.  Aside  from  the  storage,  there 
is  likely  to  be  a  difference  of  opinion  as  to  the  probable  maximum 
tl<>\\  of  any  stream.  It  may  be  of  interest,  however,  to  compare 
the  provision  for  maximum  flow  made  by  the  dams  herein 
described,  with  the  provision  suggested  in  Farming's  Water  Sup- 
ply Engineering  as  shown  in  the  tabic  on  page  95. 

No  correction  is  made  therein  for  form  of  crest  of  dam-. 
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THE  SEA  WALL  IN  CONNECTION  WITH 
POWER  STATIONS  AND  MANUFAC- 
TURING BUILDINGS. 

By  George  A.  Orrok,  Mem.  Conn.  Soc.  C.  E. 

The  low  cost  of  water-borne  freight  has  been  a  deciding  factor 
in  the  location  of  many  industrial  undertakings,  and  with  the 
location  came  the  important  problem  of  maintaining  and  securing 
the  sea  wall  or  bulkhead  against  settlement  and  other  movements 
tending  to  deform  or  destroy  the  structure. 

Such  important  structures  as  power  stations,  grain  elevators, 
warehouses,  coal  pockets,  ore  storage  bins,  etc.,  are  usually  placed 
adjacent  to  some  water  channel  and  the  heavy  loads  on  the  founda- 
tions need  special  construction  for  their  successful  maintenance. 
This  is  more  especially  true  where  the  location  is  on  a  silt-bearing 
tidal  river,  and  where  the  tide  range  is  large.  Cheapness  of 
handling  requires  that  the  building  be  located  as  close  to  the 
navigable  channel  as  possible.  Long  conveyors  consume  power, 
transhipment  from  cars  to  boat  largely  increase  the  cost  of  han- 
dling, and  that  plant  is  best  fitted  to  earn  a  dividend  which  is  able 
to  receive  raw  material  and  ship-finished  products  with  the  least 
expenditure  of  labor  and  power. 

Power  plants  of  any  size  must  inevitably  be  located  close  to  a 
water  supply,  both  for  condensing  purposes  and  convenience  in 
handling  of  coal  and  ashes.  Many  types  of  sea  wall  or  bulkheads 
have  been  used  in  this  work  and  the  present  paper  is  an  endeavor 
to  put  before  this  Society  a  number  of  constructions  which  have 
been  used  with  success,  together  with  a  brief  statement  of  the 
difficulties  encountered  and  an  approximate  statement  of  the  costs 
involved. 

Two  general  types  of  construction  have  been  followed  accord- 
ing to  the  conditions  found  in  the  subsoil.  On  rocky  or  ledge 
bottom,  the  stone  retaining  wall  was  probably  first  used  and  is  a 
common  type  to-day.  Where  the  subsoil  is  sand,  silt  or  clay  the 
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pile  or  piles  and  relieving  platform  have  generally  been  used.  The 
crib  bulkhead  may  be  used  on  any  bottom. 

Crib  Bulkheads:  The  earliest  examples  of  this  type  consist 
of  a  few  rough  logs  laid  along  the  water's  edge,  the  filling  ln-hind 
being  earth  and  sand.  Later  the  crih  was  built  of  rough  logs, 
notched  at  the  junction  to  form  a  kind  of  rectangular  framing, 
weighed  with  stone  to  sink  it  to  the  bottom,  the  filling  being  rock, 
earth  and  sand  as  before.  As  the  crib  sank  into  the  subsQil, 
additional  logs  were  placed,  building  it  up  to  the  proper  height. 
Many  of  these  bulkheads  are  in  use  to-day  and  are  strong  and 
substantial.  The  modern  crih  is  made  of  squared  timber,  halved 
together  at  the  corners  and  splices,  the  successive  courses  held 
together  with  drift  bolts.  Mooring  piles  and  string  pieces  are 
provided  and  a  deck  of  six-inch  plank  is  usually  added. 

Where  timber  is  cheap  and  a  good  hard  clay  or  gravel  bottom 
may  he  found  at  a  reasonable  depth,  the  crih  bulkhead  is  perhaps 
the  best  method  of  cheap  construction,  and  in  good  locations  its 
life  is  from  fifty  to  seventy-five  years. 


*W 


y£- JS-O- ^U^f^O-J^—f^lZ* 


Crib  bulkheads  are  also  used  on  rocky  bottom  swepl  clean  by 
swifl  currents.  (See  Fig.  [.)  The  cribs  an-  built  on  shore  with 
ilu-  lower  courses  fitted  to  the  centaur  of  the  bottom,   floated 

\>>  the   location,   held   in    place   hy   hawsers   while   being   Mink   and 

then  anchored  by  drilling  holes  in  tin-  ledge  at  the  internal  corner- 
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of  the  crib  for  the  insertion  of  heavy  iron  bars.     A  bulkhead  of 
this  type  in  good  water  should  have  a  life  of  fifty  years. 

Pile  Bulkhead:  ^'here  good  bottom  is  not  obtainable  at  sea- 
sonable depths,  recourse  must  be  had  to  piling,  and  the  most 
ordinary  form  of  pile  wharf  or  bulkhead  may  be  adopted.  This 
consists  of  four  or  more  rows  of  piles  capped  with  square  timber, 
placed  at  about  five  to  eight  feet  apart  and  floored  over  with 
planking  of   suitable  thickness.     The  caps  extend  eight  or  ten 


feet  over  the  earth  bank  and  the  projecting  ends  are  supported 
on  a  mudsill  which  also  caps  the  short  sheet  piling  used  to  prevent 
the  washing  away  of  the  earth  fill.  (See  Fig.  2.)  A  better  con- 
struction caps  each  line  of  piles  with  six  by  twelve  inch  timbers 
gained  into  the  pile  head.  A  still  better  construction  gains  into 
the  pile  head  two  longitudinal  caps  breaking  joints,  the  square 
timber  cross  sills  being  above  the  longitudinal  caps  and  drift 
bolted  to  the  pile  heads.  The  deck  planking  should  run  longi- 
tudinally. Mooring  piles  and  string  pieces  are  provided,  and  in 
the  best  examples  two  additional  stringers  are  run  on  the  front 
row  of  piles  and  vertical  plank  is  placed  to  cut  off  access  beneath 
the  bulkheads.     The  bracing  of  pile  bulkheads   may  be  accom- 
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plished  either  by  brace  piles  I  by  far  the  commonest  way  |,  driven 
at  an  angle,  the  tops  sawed  off  and  bearing  against  a  longitudinal 
stringer;  or  by  cross  bracing  between  low  water  and  the  bulkhead 
deek.  The  latter  method  is  much  better  in  ordinary  situations,  as 
every  pile  is  partially  braced,  while  with  the  brace  pile  a  slight 
settlement  usually  spoils  the  bearing  of  the  brace  pile  and  prevents 
it-  action. 
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Masonry  Bulkheads:  For  important  works,  with  good  b6ttom 
available  and  especially  with  a  high  range  of  tide  levels  (ten  feet 
and  above  i.  the  ordinary  stone  retaining  wall  i-  quite  satisfactory 
and  has  been  much  used.     This  wall  is  usuall)  built  in  sections 

en  sheet  piling,  and  when  properly  built  is  permanent, 
walls  of  this  type  are  known  t<>  have  been  in  existence  as  early 
o  B.  C.  and  have  been  in  use  ever  since.    The  masonry  wall 
i-  possible  only  when  good  bottom  is  available. 

Where   the   tide   range  is   small  and   the  bottom   i-  bad.   the 

masonry  wall  may  be  built  on  a  plank  platform  supported  on 

3.  I     The  piles  are  cut  off  about  one  foot  below 
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water  and  capped  by  two  layers  of  four-inch  planks  laid  in 
opposite  directions  and  held  in  place  by  trenails.  On  this  platform 
as  a  foundation  the  wall  is  built  in  rubble  masonry  or  concrete 
and  carried  to  the  proper  height.  The  plank  platform  should  be 
carried  ten  or  fifteen  feet  back  of  the  wall  to  act  as  a  relieving 
platform,  preventing  the  thrust  of  the  earth  from  coming  on  the 
piles.    Brace  piles  are  also  used,  a  double  row,  two  piles  to  every 
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cross  row.  A  better  method  is  to  tie  the  masonry  wall  to  a  bunch 
of  piles  driven  in  the  solid  earth  about  sixty  feet  back  of  the 
bulkhead  by  means  of  iron  rods  embedded  in  concrete.  This 
method  has  been  used  a  number  of  times  and  in  no  case  has  any 
outward  movement  been  observed.  This  type  of  bulkhead  has 
been  criticised  as  to  permanence,  but  most  of  the  critics  agree  that 
it  will  last  fifty  years  at  least. 

Where  a  more  permanent  and  better  type  of  bulkhead  is 
desired,  the  sea  wall  (Fig.  4)  adopted  by  the  Dock  Department 
of  the  City  of  New  York  may  be  used.  The  wall  itself  is  made 
up  of  concrete  blocks  eighty  tons  in  weight.  Rows  of  piles  about 
2  ft.  6  in.  center  to  center  are  driven  and  cut  off  15  feet  below 
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low  water.  These  piles  arc  covered  with  a  mattrass  of  concrete 
in  canvas  bags  and  the  blocks,  which  arc  made  up  on  shore,  are 
set  up  mi  the  mattrass.  Hack  of  the  blocks  rows  of  piles  about 
5  it.  (i  in.  center  to  center  are  driven  and  cut  off  at  low  water. 
These  piles  are  capped  with  two  layers  of  six-inch  planking  laid 
crossways  and  held  with  trenails  and  drift  bolts.  This  capping 
extends  over  a  part  of  the  top  of  the  concrete  face  block.  The 
wall  above  low-water  mark  is  built  of  granite  ashlar  backed  with 
concrete  and  the  filling  is  carried  by  the  relieving  platform.  Two 
sets  of  brace  piles  are  driven  in  every  five-foot  bay.  The  bottom 
is  usually  prepared  by  dredging  to  eighteen  feet  below  low  water, 
and  after  the  piles  art-  driven,  sufficient  riprap  is  dumped  between 
them  to  consolidate  the  mud  and  steady  the  piles  near  their  upper 
extremity. 

This  type  of  bulkhead  i-  now  adopted  as  the  standard  bulkhead 
for  Manhattan  Island.  Where  the  bulkhead  i-  loaded  very  heavily 
and  the  supporting  piles  are  quite  long,  the  tying  in  of  the  bulk- 
head to  heavy  construction  further  inshore  has  been  very  succe — 
ful,  no  measureable  horizontal  movement  having  been  observed 
in  a  period  of  five  years,  while  in  somewhat  similar  construction 
depending  on  brace  pile.-,  the  movement  in  the  same  time  ha-  been 
a-  great  a-  three  or  four  inches. 

Where  timber  is  used  on  bulkhead  construction  an  investigation 

should  be  mad<-  a-  to  the  presence  of  "teredo  navalis"  and  "limno- 

ria  lignorum."    "Teredo  navalis"  i-  a  worm-shaped  mollusk  with  a 

double  calcareous  head  which  works  like  an  auger.     This  borer 

uvnu-ly  destructive  in  certain  localities,  but  apparently  pre- 

■ 'liable  pure  -alt  water.  It  is  found  a-  far  north  as 
Nova  Scotia,  but  i-  much  more  common  south  ><\  the  Delaware 
River.  "Limnoria  lignorum"  i-  a  crustacean  rarely  over  one- 
sixth  of  an  inch  long,  which  dor-  not  -rem  to  object  to  sewage, 
but  has  preference  for  -alt  or  brackish  water.  It  doe-  not  appear 
t"  be  so  widel)  spread  nor  destructive  a-  the  "teredo"  in  American 
The  ravages  "i  these  marine  borer-  appear  to  be  con- 
fined  to  the  portion  of  the  pile  between  mean   tide  and  about    two 

below   the   lowest    water   level,  but   never  below   the  mud. 
1  timber  i-  n  1  till  the  dead  oil  is  washed  out  by 

action   of  the   water,  but   untreated   piles  are   rapidly  affected. 

War  New  Glasgow,  X.  S.,  a  yellow  pine  pile  i.(  indie-  in  diam- 

1    to   be    eaten    eutireb    oil    l>v    the     "teredo"     in 
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the  course  of  one  season.  Similar  occurrences  are  reported  from 
various  ports  in  the  West  Indies  and  Gulf  of  Mexico.  At  Nor- 
folk the  life  of  an  untreated  pile  is  only  two  or  three  years.  In 
the  neighborhood  of  New  York  the  "teredo"  does  not  flourish,  due 
to  the  sewage  contamination,  but  the  "limnoria"  is  common  and 
destructive.  Untreated  timber  lasts  from  five  to  fifteen  years, 
and   much   longer   when   protected   bv   mud.      Where   creosoted 
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timber  cannot  be  obtained,  or  is  too  costly,  the  portion  of  the 
pile  from  the  mud  level  to  above  high  water  is  often  protected 
by  a  wrapping  of  tar  paper  held  in  place  by  wooden  battens, 
and  this  method  is  effective  as  long  as  the  battens  last.  The 
best  and  safest  method  is  to  creosote  the  piles,  using  about  twelve 
pounds  of  dead  oil  of  coal  tar  per  cubic  foot.  Concrete  or  tile 
pipes  slipped  over  the  piles  have  also  been  used  as  a  protection. 

Friction-Bearing  Piles:  In  Xew  England  waters  reasonable 
good  bottom  for  piles  is  usually  to  be  found  within  a  reasonable 
depth  and  piles  longer  than  forty-five  feet  are  seldom  needed. 
Silt  deposits  are  sometimes  found,  however,  where  piles  over  ioo 
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feet  long  are  needed,  and  in  one  case  in  my  own  practice  we  drove 
a  pile  [28  feet  with  a  settlement  of  six  inches  at  the  last  blow.  Jn 
such  a  case  friction-bearing  piles  arc  a  necessity  and  four  3  in. 
\  }  in.  strips  arc  nailed  longitudinally  along  the  pile  to  give 
additional  surface,  and  where  a  very  long  pile  is  needed,  to  act 
at  the  same  time  as  splice  plates.  It  is  usual  to  allow  from  [00 
to  300  pounds  per  square  foot  of  pile  surface  in  the  >ilt  for  the 
supporting  power  of  these  piles.  In  the  installation  mentioned 
above    (sec    l"\g.  5).  <;o-foot  piles  were  used  without   strips  and 


aboul  250  square  feel  of  friction  surface  was  available  on  each 
pile.    The  loadings  average  sixteen  tons  per  pile  and  no  serious 
settlement  has  occurred.    The  -round  hack  of  the  bulkhead  has 
loaded  ii  >ne  ton  per  square  foot  at  various  times 

in  tl  •  nice  the  bulkhead  has  been  in  place  and  a  con 

siderable  movement  outwards  has  occurred  amounting  in  some 

Timber  cribs  twenty   feel  wide  on  the 

m,  ten  feet  wide  on  top  and  twenty-five  feet  deep  along  the 

the  property  have  been  pressed  outwards  in  some 

•      That  the  movement  come- 
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from  the  center  of  the  property  and  much  below  the  surface  is 
shown,  by  the  position  taken  by  the  face  of  the  bulkhead  and  cribs, 
which  invariably  slant  inwards  at  the  top.  From  certain  borings 
made  on  the  property  it  would  appear  that  solid  bottom  is  at 
least  250  feet  below  the  water  level. 

Where  pile  bulkheads  are  built  on  sand  bottom,  boulders  are 
frequently  encountered  at  such  depths  that  piling"  is  impossible. 
Where  the  boulder  is  small,  six  to  ten  feet  in  diameter,  I  have 
had  a  number  of  heavier  piles  driven  surrounding  the  boulder, 
pulling  the  pile  heads  into  place  with  chains  until  the  riprap  and 
grillage  could  be  placed.  Larger  boulders  were  broken  up  with 
dynamite  until  a  four-foot  pile  spacing  could  be  obtained. 

Costs:  Under  New  York  conditions  the  standard  bulkhead  in 
Fig.  4  should  cost  about  $600  per  running  foot.  The  bulkhead 
shown  in  Fig.  3,  and  known  as  the  Wallabout  Basin  type,  should 
cost  about  $225.  Pile  and  crib  work  depend  largely  on  the  timber 
cost.  The  First  Street  wall  (Fig.  2)  cost  about  $30  per  running 
foot.  The  Gowanus  Canal  wall  (Fig  6)  cost  about  $50  per 
running  foot.  In  all  these  examples  the  piles  average  thirty  to 
forty  foot  long.  The  bulkhead  in  Fig  5  had  piles  ninety  foot 
long  and  cost  about  $90  per  running  foot. 

DISCUSSION— The  Sea  Wall. 

Mr.  Orrok:  Gentlemen  of  the  Connecticut  Society  of  Civil 
Engineers, — I  intended  to  have  a  set  of  slides  here  so  that  you 
would  see  the  construction  of  the  bulkheads  which  I  intend  to 
speak  upon,  but,  unfortunately,  through  a  slip-up,  my  slides  are 
not  ready.  I  have,  however,  a  couple  of  sets  of  blue  prints,  and 
these  will  be  passed  around.  They  will  give  you  some  idea  of 
the  difference  of  construction.  I  trust  that  they  will,  in  some 
measure,  make  up  for  the  lack  of  the  slides. 

A  Member  :  You  spoke  of  that  standard  bulkhead.  What 
does  that  cost  per  running  foot  ? 

Mr.  Orrok  :  The  standard  bulkhead  costs  about  six  hundred 
dollars  per  running  foot.  That  varies  somewhat,  depending  upon 
the  price  of  labor  and  the  price  of  lumber. 

Secretary  Jackson  :  I  would  like  to  ask  one  question  in 
regard  to  the  piles,  whether  the}'  have  adopted  in  New  York  any 
special  form  of  splicing? 
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Mr.  Orrok:  They  use  the  same  ones  that  I  have  mentioned. 
Perhaps  I  can  bring  that  nut  a  little  clearer  if  I  illustrate  it  on 
the  board.  Sometimes  where  the  pile  is  not  too  long  these  pile- 
are  -awed  off  square,  ami  then  four  3  \  3's  mi'4  \  _|\  are  simply 
spiked  "ii  t"  the  piles  in  that  fashion,  making  the  splice.  Where 
the  pile  is  longer  a  regfular  splice  is  made  with    four  of  these 
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-     which    run    along    the    side    of    the    pile    and   help    to 
then    it. 

'I'm    President:     Have  you  used  concrete  pil< 
Mr.  I  >rrok:    We  have  used  them.     I  think  that  concrete  piles 
will  he  used  a  LMvat  deal  more  in  the  future  than  they  have  in  da- 
bble with  them  ha-  been  that  the}  cosl  two  or  three 
time-  more  than  what  we  have  t.>  pay  for  the  ordinar)  creosoted 
pile.      At    Cone)     [sland,   on    account   of    the    sandy   character 
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of  the  bottom  and  other  conditions,  some  of  these  piles  have  been 
used.  In  other  portions  of  the  city  it  has  not  been  thought  wise  to 
go  to  the  expense.  In  places  such  as  we  have  along  the  west 
shore  of  the  Hudson  River,  you  would  probably  get  into  trouble 
because  tbe  concrete  piles,  if  used  there,  would  have  to  be  a 
hundred  feet  long,  at  least,  and  it  is  a  good  deal  better  to  use  the 
wooden  piles  and  run  the  risk  of  the  short  life.  There  is  also  a 
probability  that  the  concrete  piles  might  be  broken,  and  you  would 
lose  the  advantage  of  it.  Another  thing  which  has  to  be  taken 
into  consideration  is  the  length  of  time  that  the  structure  is  going 
to  be  used. 

A  Member:  Has  there  been  any  effort,  Mr.  Orrok,  to  deter- 
mine the  difference  in  the  life  of  those  two  classes  commonly  used 
on  your  bulkheads  down  there,  or  have  you  simply  been  governed 
in  using  them  by  the  conditions  existing  at  different  localities? 

Mr.  Orrok  :  Of  course,  that  has  had  to  be  taken  into  consid- 
eration. The  method  of  calculation  and  working  out  of  these 
bulkheads  is  on  that  basis  and  it  depends  on  how  long  you  think 
the  piles  will  last.  If  we  have  a  situation  where  we  are  going 
to  spend  considerable  money,  and  which  requires  a  structure  of  a 
permanent  character,  why,  of  course,  we  are  going  to  put  a 
permanent  bulkhead  in,  and  it  is  sometimes  better  to  use  the  more 
expensive  type.  If  it  is  on  a  part  of  the  harbor,  or  on  one  of 
the  canals  that  may  be  materially  changed  in  a  short  time,  of 
course  we  govern  ourselves  accordingly.  In  those  situations 
where  it  is  required  we  put  down  a  standard  dock  department 
bulkhead.  That  calls  for  a  foundation  fourteen  feet  below  low 
water.  Then  we  have  probably  got  something  which  will  last 
as  long  as  we  do,  and  possibly  much  longer.  In  ordinary  work 
we  must  take  into  consideration  always  the  question  of  how 
long  the  thing  which  we  are  building  is  going  to  be  required  or 
used.  The  question  always  arises  how  long  it  will  be  before 
it  will  be  superseded  by  something  else. 

A  Member:  The  shape  of  those  that  you  spoke  of  last  has, 
to  a  considerable  extent,  been  controlled  by  the  difference  in  the 
designs  in  the  new  steamers,  hasn't  it  ? 

Mr.  Orrok  :  That  has  had  some  effect,  of  course.  The  bulk- 
heads are  all  constructed  so  that  there  is  nothing  behind  them  but 
solid  filling,  as  you  see  on  the  diagram.  All  the  piers  for  the 
big  steamers  are  built  outside  of  the  bulkhead  line.     Of  course. 
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the  fourteen-foot  low  water  would  not  be  sufficient  for  ocean 
steamers,  but  fourteen  feet  in  New  York  is  considered  sufficient 
for  all  ordinary  workings,  for  tugs,  coal  barges,  the  various  car 
transport  lines,  and  everything  of  that  kind.  Those  boats  come 
in  at  low  water,  and  if  they  do  hit  the  bottom  no  harm  is  done 
because  the  bottom  is  soft. 

Secretary  Jackson  :  In  putting  those  in,  do  you  have  to  build 
them  according  to  the  deck  department  design? 

Mr.  Orrok:  When  they  are  in  the  Borough  of  Manhattan. 
from  56th  Street  on  the  East  River  around  to  100th  Street  on 
the  North  River,  most  all  of  the  new  construction  in  the  last 
fifteen  years  has  keen  of  the  type  of  bulkhead  that  1  have  illus- 
trated here.  1  do  not  think  the  engineers  will  make  any  change 
in  that  for  some  time.  The  bulkhead  has  keen  well  worked  out. 
and  it  has  been  very  satisfactory  so  far.  When  you  get  over  on 
tin-  Brooklyn  shore,  there  has  never  keen  the  same  practice  with 
reference  to  the  use  of  the  Borough  of  Manhattan  bulkhead. 
although  the  City  of  New  York  owned  the  Brooklyn  shore.  I  >ver 
there  the  main  bulkheads  that  are  of  permanent  construction  are 
those  which  have  been  put  in  at  Wallabout  Basin.  The  bulkhead 
and  concrete  wall  were  built  with  the  platform  at  low -water  level. 
That  same  type  has  been  put  in  two  or  three  other  places;  at 
Wallabout.  at  the  Atlantic  Basin,  and  some  other  place-:  hut  in 
most  of  the  Brooklyn  shore  work  we  have  simply  the  ordinary 
square  or  round  timber  crib  filled  in  with  riprap,  as  T  have  shown. 

Mr.  Ferry:  Do  you  have  any  trouble  from  the  effect  oi  -alt 
water  on  the  concrete  ? 

Mr.  ORROK:  We  do  not  have  any  trouble  worth  talking  about 
in  New  York,  if  you  get  a  good  cement  and  put  it  in  carefully. 
1  know  that  there  have  keen  some  instances  of  trouble.  1  know 
of  one  power  station  over  on  the  Jerse)  side  where  the  partition 
wall    between    the    intake   and    the   discharge    for    the    condensing 

water  has  all  become  honeycombed  in  a  matter  of  -i\  or  eight 

month-,   but    they    traced   that    to   had   cement.      I    have   examined 

some  of  those  bulkheads  that  we  put  in  -i\  or  eight  years  ago, 
and  the  concrete  seems  all  right. 

Mr.  WARD!  LL:     What  formula  do  you  recommend  for  the  con- 
used  in  that  kind  of  construction? 

Mr.  <  >RR0K:  That  depends  on  your  cement,  on  your  -and.  and 
on  the  situation.     We  use  Usually   1 
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Mr.  Wardell  :  Why  I  ask  that  was  because  I  have  examined 
the  entire  shore  on  the  Sound,  and  I  was  surprised  to  find  the 
condition  of  the  concrete. 

Mr.  Orrok  :  There  you  strike  another  condition.  There  you 
get  waves  and  ice.  In  New  York  harbor  you  do  not  have  ice, 
to  any  such  extent  as  you  would  outside.  Then  again,  most 
concrete  which  was  put  in  along  the  Sound  is  in  small  patches 
with  cement  picked  up  from  small  dealers,  and  probably  they 
have  not  taken  the  pains  with  it  that  they  should.  They  have  had 
some  trouble  over  at  the  Xavy  Yard,  and  I  think  they  finally  came 
to  the  conclusion  that  it  was  the  cement.  A  cement  that  has  any 
amount  of  free  lime  in  it  will  produce  those  results. 

A  Member  :    You  do  not  recommend  the  use  of  lime  ? 

Mr.  Orrok  :  Not  for  that  work.  Good  brands  of  cement  will 
work  well  in  salt  water.  Concrete  that  has  been  exposed  to  hot 
salt  water  the  longest  in  my  knowledge  is  in  a  bulkhead  on  First 
Street  in  Brooklyn.  It  was  put  in  since  1901.  I  had  a  man  down 
in  the  tunnels  the  other  day  trying  to  break  off  some  samples  to 
show  me,  and  he  wasn't  able  to  make  much  of  an  impression  with 
a  sledge.  This  concrete  has  been  exposed  to  hot  salt  water  for 
a  matter  of  eight  or  nine  years,  and  the  concrete  is  still  solid. 

Mr.  Verrill  :  What  do  you  consider  the  average  life  of  a 
creosoted  pile  in  salt  water  ? 

Mr.  Orrok  :  Well,  I  haven't  seen  any  that  have  given  out  yet. 
I  do  not  think  I  am  old  enough. 

Mr.  Verrill:  We  had  a  case  here  in  New  Haven  which  I 
had  occasion  to  examine,  and  most  of  the  timber  was  apparently 
as  good  as  the  day  it  was  put  in,  over  twenty-five  years  ago. 
That  was  in  the  early  days  of  creosoted  timber  and  it  must  have 
been  among  the  first  that  was  used  in  this  part  of  the  country. 
The  only  cases  of  failure  are  apparently  due  to  cutting  off  the 
timber  after  it  was  creosoted.  If  the  precaution  is  taken  to 
creosote  after  it  is  cut  off,  I  do  not  believe  there  would  be  any 
trouble. 

A  Member:  I  have  seen  instances  of  that.  The  trouble  came 
because  of  the  action  of  the  water  on  the  part  that  was  not  creo- 
soted. The  outer  shell  was  perfect  while  the  center  was  gone. 
If  there  is  a  chance  for  the  water  to  get  at  the  pile  and  wash 
out  the  creosote,  why  then  your  pile  won't  stand.  I  have  seen 
creosoted  piles  that  have  been  in  twenty-five  years,  and  they  still 
look  all  right. 
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Mr.  Verrill:  That  was  the  condition  heir.  There  was  not 
much  of  ii  that  was  affected.  I  should  say  from  seventy-five  to 
eighty  per  cent,  of  it  was  in  Ai  shape. 

The  President:  It  might  be  of  interesl  to  the  gentlemen 
present,  it'  you  arc  familiar  with  the  method  used  on  the  exten- 
sion at  Governor's  Island,  to  describe  that. 

Mr.  (  )rrok  :  I  could  nol  say  anything  about  that.  1  have  never 
looked  at  the  work  down  there.  I  know  that  type  of  bulkhead 
is  the  type  known  as  the  Wallabout  Basin  type.  It  is  not  like 
the  type  used  on  most  of  Manhattan   [sland. 

I  have  mentioned  in  the  paper  here  that  we  have  been  tying 
in  our  bulkheads  by  means  of  iron  rods,  sunk  or  surrounded  in 
concrete.  That  is  something  which  has  interested  me  because  1 
have  been  able  to  find  only  one  mention  of  such  a  thing  hem- 
done  before.  That  was  in  France  about  thirty  or  forty  years 
ago.  I  would  like  to  know  if  any  of  the  members  here  ha\e 
even  seen  anything  of  the  kind.  In  one  case  we  had  a  lot  of  piles 
driven  in  the  solid  fill  back  of  the  bulkhead  and  tied  into  the  piles 
as  an  anchor.  We  put  these  in.  about  twenty  feet  apart,  so  as 
to  prevent  the  bulkhead  from  moving  towards  the  water.  We 
think  that  is  a  better  practice  than  using  the  old-fashioned  brace 
pile. 

Mr.  Ferry:  We  have  built  two  bulkheads  in  New  Haven 
which  were  anchored  in  that  manner;  one  for  the  New  Haven 
Water  Company,  in  which  the  anchor  consisted  of  a  n>w  of  piles 
driven  about  60  ft.  hack  from  the  bulkhead  and  planked  up  on 
the  back.  The  space  between  the  anchor  and  bulkhead  was  tilled 
with  gravel.  For  the  other  bulkhead  the  anchor  was  of  rein- 
forced concrete.  The  anchor  rods  were  wrapped  with  burlap 
soaked  in  coal  tar.  to  keep  them  from  rusting. 

Mr.  VERRILL:  There  are  several  methods  in  use  of  tying  hack 
bulkheads.      I   do  not  think  there  has  been  a  single  bulkhead  built 

within  the  lasl  ten  years  between  the  Connecticut  River  and  the 

\ew    York    State    line    that    has    not    moved    more   or    less.      They 

invariably  do.  By  tying  them  hack  you  cannot  entirely  prevent 
it,  hut  it  is  vastly  better  than  building  them  without  tic's.     The 

bulkhead  that  Mr.  l'err\  speaks  of  moved  hut  very  little,  less  than 
a  foot,  as  I  remember  it  now.  So  far  as  I  know,  it  was  ver\ 
satisfactory. 
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Mr.  Ferry:  We  built  a  bulkhead  for  the  Gas  Company  using 
brace  piles.  The  ground  back  of  the  wall  was  subsequently  loaded 
very  heavily  with  pipe,  causing  the  wall  to  move.  The  wall  was 
then  tied  to  a  concrete  anchor  placed  about  fifty  feet  back  from 
the  wall  and  since  then  there  has  been  no  trouble. 

Mr.  Yerrill:  Wherever  that  method  has  been  used  it  has 
been  satisfactory.  I  have  in  mind  one  case  where  a  bulkhead  not 
only  went  out  but  also  rose  about  a  foot  and  a  half.  The  great 
difficulty  is  ordinarily  in  the  way  the  filling  is  done.  They  build 
the  bulkhead,  and  then  they  build  the  fill  from  the  shore  out,  and 
it  acts  like  a  wedge.  Something  has  got  to  give.  If  they  would 
first  put  their  hard  filling,  sand,  etc.,  in  next  to  the  bulkhead  and 
then  work  back  towards  the  shore,  the  result  would  be  a  great 
deal  better. 

Mr.  Orrok  :  There  was  one  case  that  I  have  in  mind  where 
the  Borough  of  Manhattan  type  has  been  used.  The  water  where 
the  bulkhead  was  built  was  about  eighty  or  ninety  feet  deep,  and 
it  was  a  difficult  matter  to  secure  it  properly.  On  that  bulkhead 
we  have  a  coal  and  ash  tower  which  is  180  feet  long,  twenty  feet 
wide,  and  160  feet  high.  This  tower  stands  up  on  edge  in  the 
air,  and  some  of  our  friends  were  afraid  that  the  front  end  of 
the  bulkhead  would  sink  and  that  the  tower  was  going  to  tip 
over ;  or,  if  not  that,  they  were  afraid  that  the  bottom  was  going 
out.  and  that  the  top  would  tip  backward.  I  was  not  scared  about 
it,  but  at  the  same  time  I  thought  I  would  make  sure.  Every 
few  months,  for  the  last  five  years,  I  have  had  a  man  checking 
the  measurements,  and  the  biggest  movement  we  can  find  has 
been  less  than  one-eighth  of  an  inch.  That,  I  am  inclined  to 
believe,  is  more  of  an  error  in  measurements  than  because  of  any 
movement  of  the  bulkhead. 

A  Member:  I  have  found  in  just  about  nine  out  of  ten  cases 
it  is  the  way  they  drive  the  piles.  If,  instead  of  driving  the 
pile,  they  would  lay  them  horizontally  and  fill  in  they  will  have  a 
more  effective  anchoraee  to  tie  to. 


[12  TWENTY-SIXTH    ANNUAL    MEETING. 


THE  WATER  RESOURCES  OF  THE  NAVAJO 
RESERVATION   IN  ARIZONA.- 

By  Professor  Herbert  E.  Gregory,  Yale  University. 

Owing  to  certain  difficulties  known  to  your  secretary,  it  is 
impossible  to  stick  closely  to  the  subject  assigned,  and  I  have 
accordingly  decided  to  occupy  the  time  allotted  to  me  in  giving  a 

geographical  description  of  die  Navajo  and  llopi  country. 

There  are  two  places  in  the  United  States  that  are  practically 
unexplored;  one  of  them  i-  the  region  around  the  Hitter  Root 
Mountains,  and  the  other  i-  this  northeast  corner  of  Arizona. 
Government  parties  have  never  been  over  these  grounds  to  any 
extent,  and  you  may  he  surprised  to  learn  that  the  topographic 
maj)-  of  this  region  were  made  elsewhere  than  in  the  held,  and 
that  during  the  past  summer  cliff  dwellings  previously  unknown 
were  discovered. 

The  Navajo  country  i-  hounded  on  the  west  by  the  ('.rand  Can- 
yon  of  tlu-  Colorado,  on  the  east  by  the  San  Juan  River,  on  the 
SOUth  by  the  line  of  the  Santa  i'e  Railroad,  and  extend-  some- 
what into  New  Mexico.  At  present  the  Navajos  have  the  largest 
rvation  in  the  United  State-,  and  tlu  question  with  the 
Government  ha-  been  what,  if  anything,  could  he  done  to  develop 
this  region,  to  institute  improved  method-  of  farming,  and  to 
improve  the  district  in  other  way-  beneficial  for  the  inhabitants. 

As  can   he   readily   seen,  the  development   of   tin-   region   depends 
upon  the  amount  and  character  of  the  water  supply. 

The  whole  reservation  contain-  some  nineteen  thousand  square 
mile-,  something  over  twelve  million  acre-.      The  distant 

the   reservation   are   therefore  great.      To   reach   the   heart    of   the 

ration  from  railroad  point-  in  Arizona  <>r  Colorado  requires 

a  journey  of  aboul    200  mile-  and  access    from    Utah   i-   rendered 

particularly  difficult  because  of  the  Grand  Canyon  of  the  Colo- 
rado.     Mo-t    of    the    supplies   have   to   be   hauled    in   by    freight 

fusel}    illustrated    by    slides,    which    it    was    nol 
lient    to    ri-i>n>duc<.'. 
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wagons  for  long-  distances.  The  region,  as  a  whole,  is  underlaid 
by  flat-lying  sedimentary  rock,  chiefly  sandstone  with  calcareous 
cement.  The  Jurassic,  Triassic  and  Cretaceous  ages  are  repre- 
sented and  marked  here  and  there  by  fossil  remains.  These  hori- 
zontal strata  are  deeply  incised  by  canyons  and  capped  by  mesas 
and  ridges  extending  continuously  for  many  miles,  making  a 
tangle  of  cliff  and  gorge  and  butte  difficult,  and  in  places  impos- 
sible, to  cross.  The  sides  of  the  canyons  are  exceeding  precipi- 
tous, and  although  the  Indians  readily  go  up  and  down  the  walls 
of  these  canyons  by  means  of  steps  which  are  cut  into  the  rocks, 
and  which  have  probably  existed  ever  since  the  Cliff  Dwellers 
lived  in  the  region,  a  white  man  attempts  this  feat  with  great 
danger.  As  seen  in  these  views  [indicating]  the  carving  of  these 
walls  taken  in  connection  with  the  brown  and  red  colors  of  the 
rock  produces  some  of  the  most  striking  and  beautiful  scenery  to 
be  found  in  the  United  States. 

Volcanic  activity  has  been  prominent  in  this  district  from  an 
early  date,  and  igneous  rock  is  present  in  the  shape  of  dikes,  vol- 
canic necks  and  lava-capped  mesas.  The  following  views  are  of 
some  of  the  more  prominent  igneous  masses  which  have  not  been 
heretofore  pictured  [shows  several  views]. 

One  of  the  notable  features  of  the  country  is  this  natural  bridge 
discovered  last  August  [indicating].  This  bridge,  which  has  a 
height  of  309  feet,  and  a  span  of  279  feet  in  the  canyon,  was 
probably  never  seen  by  white  men  before  this  last  summer ;  a 
fact  which  indicates  our  lack  of  knowledge  of  northern  Arizona 
and  southern  Utah. 

This  picture  [indicating]  shows  one  of  the  Indian  freight 
teams  which  hauls  material  145  miles  from  the  railroad  over  roads 
which  have  been  little  improved.  Mail  from  the  railroad  at 
Flagstaff  is  carried  to  Tuba,  a  distance  of  80  miles,  by  Navajos, 
who  cover  the  distance  in  two  days.  In  getting  about  the  country, 
it  is  necessary  to  travel  on  horseback.  I  tried  a  buckboard  for  a 
while,  but  the  experiment  was  not  a  success  and  wagons  were 
replaced  by  pack  mules. 

The  animal  life  of  this  region  consists  chiefly  of  coyotes,  jack 
rabbits,  lizards,  and  snakes.  There  are  no  mosquitoes  and  very 
few  flies.  Covotes  are  very  plentiful  and  they  present  a  serious 
problem  to  the  Indian  Bureau.  The  coyotes  are  increasing  at  an 
alarming  rate,  and,  of  course  prey  on  the  flocks,  but  the  Govern- 
s 
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ment  has  taken  guns  away  from  the  [ndians,  and  without  fire- 
arms the  coyote  can  scarcel)  be  exterminated.  Herds  of  wild  or 
partially  wild  horses  are  seen  here  and  there.  They  are  a  nui- 
sance in  the  region :  the  grass  is  very  sparse  and  the  horses  require 
a  large  amount,  thus  depriving  the  sheep  of  their  sustenance. 
The  horses  may  be  killed  at  the  watering  hole-  as  they  come  to 
drink.  This  photograph  [indicating]  was  secured  by  hiding  near 
one  of  those  water-holes  and  waiting  for  the  herd  to  come  down 
to  drink.  These  wild  horses  are  beautiful  creature-,  but  life  is 
t lifficult,  in  a  region  like  this,  to  spare  food  for  useless  animals. 

This  picture  shows  you  the  type  of  vegetation  on  the  reserva- 
tion. On  the  lands  above  7.000  feet  pine-  suitable  Eor  lumber 
are  found;  elsewhere  the  trees  are  pinons  and  cedar-,  and  most 
of  the  reservation  is  devoid  of  vegetation  larger  than  yucca  and 

greasew 1.     Here  is  a  type  of  land-cape.     It  gives  you  a  general 

view  of  hundreds  of  square  miles  oi  territory  which  you  see  day 
after  day  as  you  travel  through  it.  That  is  the  sorl  of  land  which 
we  are  supposed  to  reclaim  by  artesian  wells  or  other  mean-. 
Here  i-  a  type  of  the  grass  which  is  -ecu  all  over  the  southwest 
portion  of  the  reservation.  The  Indian-  recognize  it  as  excellent 
forage  and  will  drive  their  sheep  to  it  from  king  distances.  One 
oi  the  problems,  in  fact-  -one  of  the  large  problems,  as  it  ap] 
to  me, — is  to  get  water  where  the  Indian  can  use  this  grass. 
There  are  large  areas  of  good  feed  in  different  portions  of  the 
vation,  which  are  so  far  from  water  that  they  cannot  be  u>v<\. 
This  view  shows  excellent  grass  land  near  the  Utah  line.  The 
nearest  permanent  water  to  this  grass  is  eighteen  miles  away,  a 
distance  too  greal  for  sheep  to  travel  between  drink-,  [f  we  can 
find  some  way  to  secure  water  in  those  districts  where  the  grass 
i.  the  problem  will  be  solved. 

The  people  who  inhabit  this  region  are  Navajos  and  Hopis. 
The  semiarid  and  arid  conditions  at  present  prevent  very  general 
occupation  of  this  territory.  The  Indian-  who  live  there  have 
adapted  themselves  to  the  conditions,  but  they  lead  a  precarious 
existence.  The  rainfall  i-  uncertain  in  quantity.  Heavy  rain-  of 
a  t"'-w  hour-  duration  may  be  followed  by  periods  of  complete 
dryness.  The  streams  swell  quickly,  are  full,  and  then  as  quickly 
subside,  leaving  dry  beds.  The  soil  evaporation  is  over  six  feet 
nd  the  f<  .pen  that  there  is  nothing  to 

rapid  runoff. 
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There  is  no  game  of  any  account  in  this  country,  a  condition 
which  has  probably  prevailed  for  centuries.  The  grass  is  insuf- 
ficient for  the  support  of  great  herds  of  grazing  animals.  There 
is  no  wild  fruit.  There  is  absolutely  no  natural  food  supply. 
How  the  Indians  ever  lived  in  the  country  before  the  sheep  were 
introduced  is  a  question,  but  they  probably  got  along  with  the 
bark  of  trees  and  with  horse  meat  and  replenished  their  food 
supply  by  distant  excursions  after  game,  and  by  stealing  sheep 
from  their  more  fortunate  neighbors. 

The  Navajos  are  related  to  the  Indians  of  Northwest  Canada, 
and  are  quite  unlike  the  usual  type  of  American  Indian  in  both 
physique  and  character.  Notice  the  build  and  general  appear- 
ance of  these  men  just  about  to  engage  in  a  race.  Notice  also 
the  head-dress  and  the  clothing.  They  are  very  fond  of  personal 
adornment  and  highly  prize  silver  and  turquoise  ornaments.  If 
they  can  afford  it,  they  decorate  themselves  with  silver  buttons, 
buckles,  belts  and  headbands.  Their  moccasins  are  often  covered 
with  silver  rosettes  and  the  bridles  of  the  horses  are  likewise 
decorated-.  If  they  cannot  afford  silver,  cloth  and  other  materials 
are  used. 

The  Navajo  woman  does  not  require  any  sympathy  from  any- 
body. She  lives  in  the  original  woman's  suffrage  community. 
The  Navajo  women  have  charge  of  their  property,  and  absolute 
control  of  the  children.  In  fact,  the  children  do  not  belong  to 
their  father,  but  to  the  mother  and  her  people.  Provided  she  dies, 
a  wife's  property  does  not  go  to  her  husband  but  to  her  own  blood 
relations.  The  arrangement  for  divorce  is  beautifully  simple; 
the  wife  simply  places  her  husband's  saddle  and  other  belongings 
outside  of  .the  hogan  (or  house)  and  that  is  the  end  of  it.  The 
women  are  not  overworked.  They  do  what  they  please  and  when 
they  please ;  and  practically  their  only  generally  recognized  duty 
is  to  cook  the  food,  which  is  a  pretty  simple  operation.  The 
household  arrangement  is  that  the  wife  looks  out  for  the  water 
and  the  husband  for  the  wood.  Then  it  is  a  constant  fight  as  to 
whether  the  camp  shall  be  placed  near  a  spring  or  near  forests. 

The  Navajo  children  are  very  attractive  and  very  teachable. 
Notice  the  features  and  expression  of  this  girl.  Notice  also  her 
dress  and  these  silver  ornaments,  which  are  valued  above  gold 
and  the  more  precious  stones.  You  can  trade  a  silver  ornament 
for  a  sr>ld  one  at  any  time,  and  a  diamond   would  be   readily 
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exchanged  by  them  for  a  piece  of  turquoise  of  equal  size.  This 
girl  belongs  to  a  wealthy  family  and  i<  therefore  loaded  down 
with  neck  chains  and  wrist-bands,  a<  well  a-  silver  belt  and 
numerous  but' 

This  view  illustrates  the  host  cornfield  that  I  saw  on  the  reserva- 
tion.    The  corn  is  about  four  feet  high;   it  spreads  out, 
quite  widely.     They  raise  it   fur   fodder  and  a 
meal.     The  Hopis  do  the  principal  part  of  the  farming-,  but  the 
Navajos  have  small  fields.    IT.  for  improvement 

in  the  character  of  corn  raised,   for  the  yield  is  pitifully  small. 
The  problem,  however,  i^  not  easily  solved,  for  not  every  variety 
of   corn   i-^   adapted   to   the   peculiar   conditions   existing   in    that 
district.     This  particular  field  was  planted  in  the  "wash"  between 
floods,  and   is   characteristic   of   the   whole   Navajo   agriculture. 
Plowing  is  not    feasible,  and   Government   farmers  who  p". 
up  the  land  so  that  the  wind  blew  the  soil  away  have  been  ii 
to  seek  a  more  healthy  climate.     The  Indian  method  of  planting 
take  a  -harp  stick,  dig  a  hole  about  five  inches  deep,  put  in 
the  seed,  then  go  about  their  business  :    while  the  corn  is  \ 
they  spend  a  little  time  seeing  that  the  sheep  d 

5,  and  if  there  are  any  plants  left  after  the  fiords  they  gather 
the  crop.     They  plan-       £>  deal  in  the 

anil  occasionally  their  toil  is  rewarded.     In  recent  years  the 

•t  corn  land  has  decreased  because  of  the  washing  of  the 
alluvial  bottoms.      Ti  r   the   1 1 

who  depend  almost  wholly  upon  corn  for  their  food  supply.  At 
the  present  time  nearly  one-half  of  these  Indians  are  without 
arable  land.     How  to  prevent  the  removal  gfineer- 

roblem  of  considerable  moment.     S  Is  which 

iwn   valli  nally   the 

wash<  two  mi 

and  from  an  inch  the  channel  may 

change  with  i  with  an  immense 

ial  which  the  fin( 

A  check  dam  built  in  tl 
| 
In  gp  the 

time.     The  I 

have 
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Navajo  blankets,  but  which  commercially  is  used  only  for  carpets 
and  rugs.  Sheep  are,  in  many  respects,  the  salvation  of  these 
Indians.  Mutton  is  the  chief  article  of  diet  and  the  sale  of  wool 
and  blankets  is  the  Xavajo's  only  source  of  income.  Efforts  have 
been  made  to  introduce  better  sheep,  so  far  without  success, 
because  the  finer-bred  sheep  of  other  localities  can  not  travel  the 
long  distances  necessary  to  secure  water.  These  people  are 
naturally  nomadic  in  their  habits,  and  the  sheep-raising  business 
is  thus  a  good  thing  for  them.  My  own  notion  is  that  it  would 
be  beneficial  to  the  whole  country  if  improvement  could  be  made 
which  would  allow  a  much  greater  extension  of  this  industry. 
The  missionaries  want  the  Indians  to  establish  themselves  in  small 
villages,  presumably  so  that  they  may  reach  them  more  readily. 
It  seems  to  me  that  the  better  way  is  to  recognize  the  peculiar 
qualifications  of  the  Xavajo  and  of  his  country  and  to  encourage 
the  raising  of  stock. 

The  Xavajo  has  no  superior  as  a  horseman.  He  will  ride  any 
horse,  wild  or  tame.  A  child  of  eight  years  will  be  put  on  a 
broncho  without  hesitation.  The  Xavajo  seems  to  understand  a 
horse  intuitively.  It  makes  very  little  difference  how  the  horse  is 
equipped — with  an  army  saddle,  a  Mexican  saddle,  an  English 
saddle,  or,  in  fact,  without  any  saddle  at  all.  The  animals  are  so 
plentiful  that  little  affection  is  bestowed  on  a  particular  horse. 
They  have  been  known  to  ride  one  horse  until  it  dropped,  then 
leave  it,  find  another  somewhere  and  go  ahead  with  that.  The 
Indians  we  had  with  us  started  with  two  horses  apiece,  and  when- 
ever we  needed  another  horse  one  was  picked  up  somewhere. 
These  horses  are  very  hardy  and  well  adapted  to  the  country. 
They  are  ridden  up  and  down  through  this  hot,  dusty  country, 
through  the  quicksands  and  over  rough  places,  without  food  and 
without  water  for  long  stretches  of  time,  and  their  endurance  is 
little  less  than  marvelous.  The  saddle  horse  is  the  only  means  of 
travel  practicable  for  this  country,  and  it  is  fortunate  that  the 
supply  is  plentiful  and  cheap. 

Here  is  one  of  the  Indian  trading  stores.  It  is  a  rather  unpre- 
tentious affair,  but  is  the  center  of  the  wool  and  blanket  industry 
for  an  area  larger  than  the  state  of  Connecticut,  and  is  the  only 
store  within  this  area  from  which  the  Indians  may  obtain  supplies. 
The  business  done  with  the  Indians  at  this  trading  post  this  last 
year  amounted  to  six  hundred  dollars  a  month,  in  addition  to 


Il8  TWENTY-SIXTH    ANNUAL    MEETING. 

thirteen  thousand  dollars  worth  of  blankets  sent  to  the  raili 
This  entire  place,  including  a  large  herd  of  sheep,  is  supplied 
with  water  flowing  through  a  one-inch  pipe! 

This  is  a  picture  of  a  Navajo  silversmith,  busy  at  work  making 
rings  and  necklaces  out  of  Mexican  dollars. 

The  view  now  on  the  screen  is  thai  of  a  Navajo  chief,  one  of 
the  most  distinguished  persons  on  the  reservation.  It  is  remark- 
able to  see  the  allegiance  yielded  to  these  old  men.  I  really  believe 
if  that  man  should  ask  half  of  the  Indians  to  leave  the  reserva- 
tion to-morrow,  the  answer  would  be  'Shall  we  start  at  six 
o'clock,  or  at  eight  o'clock'?  The  power  of  such  a  man  excites 
more  interest  when  it  is  realized  that  the  Navajos  have  no  tribal 
organization,  regular  council,  nor  hereditary  chiefs.  The  influ- 
ence of  a  chief  or  medicine  man  is  merely  that  of  a  strong  [ 
man  over  a  group  of  people  of  which  he  is  one.  The  trust  it'. 
these  leaders  may  be  illustrated  by  the  following  example:  There 
was  an  Indian  on  the  reservation  who  was  wanted  by  the  Govern- 
ment. The  troops  sent  to  capture  him  had  been  surrounded  and 
disarmed.  More  soldiers  from  Fort  Wingate  were  sent  out,  hut 
the  Indian  agent  had  sense  enough  to  keep  them  away  from  the 
Indians.  This  old  man  was  called  in  and  the  case  explained  to 
him.  He  said.  "All  right,  we  will  bring  him  in":  and  sure 
enough,  the  man  was  surrendered  at  the  exact  place  and  time 
agreed  upon.  You  will  readily  see  how  essential  it  is  to  establish 
friendly  relations  with  these  men.  While  the  head  men  are 
honest,  the  young  men  are  not.  They  will  steal  any  little  thing 
you  have.  If  yon  have  a  whip  lying  around  the  camp  yon  must 
watch  it  or  it  will  In-  gone.  They  will  crawl  around  a  store  and 
reach  for  anything  they  can  gel  their  hands  on,  and  if  they  can 
get  ahead  of  yon  in  some  small  way  they  will  not  hesitate  to  take 

the  chance.     But,  on  the  other  hand,  if  you  give  one  of  these 

men  a  thousand  dollars  and  ask  him  to  take  it  to  Albuquerque,  he 
will  take  it  there  without  the  loss  <>\  a  cent 

This    is    the   house   of    a    Navajo    Indian.       These    Indians    have 
two   residences:     this   is  the   winter  house,   ami   this   the   summer. 

Occasionally  they  have  both  at  the  same  place;  often  the  summer 

house  is  near  the  crop  and  the  winter  house  near  some  timber  for 
fuel  ;    sometimes  they  are  midway  between.      (  )n  the  interior  these 

hogans  are  perfectly  plain;    nothing  but  meat  hanging  up.  and 

and  there  a   few  blankets  to  sleep  on. 
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One  of  the  tasks  intrusted  to  me  was  to  pick  out  sites  for 
tuberculosis  camps.  This  is  the  disease  which  carries  them  off 
by  the  hundred,  because  of  the  lack  of  proper  medical  attention 
and  sanitary  measures.  This  picture  represents  a  sweat  house, 
used  as  a  cure  for  most  diseases.  Heated  stones  are  put  inside, 
water  is  poured  upon  them,  then  the  patient  enters  to  take  a 
Turkish  bath.  They  come  out,  and  rub  themselves  with  anything 
handy,  and  the  cure  is  presumably  complete. 

This  is  another  method  of  curing  disease — a  "singing."  This 
group  of  people  have  gathered  about  to  participate.  This  sick 
man  is  rich  enough  to  have  an  elaborate  ceremony,  and  inside  of 
the  house  the  medicine  men  are  chanting  formulas  that  require 
years  to  learn,  and  which  are  entirely  ineffective  if  a  single  syllable 
is  misplaced  or  mispronounced.  If  you  want  to  go  in  there  vou 
are  invited  to  stay  out. 

You  may  travel  for  months  on  these  reservations  and  never 
see  a  grave.  Where  do  they  bury  the  dead?  They  hide  them. 
The  house  in  which  you  die  is  burned  or  abandoned,  and  every- 
thing you  have  left  is  tabooed.  If  you  see  a  dead  body  it  is 
necessary  for  you  to  move,  and  so  some  especially  chosen  people 
have  to  carry  the  bodies  away  and  hide  them.  Here  is  the  only 
Navajo  grave  that  I  had  called  to  my  attention.  You  see  it  is 
hidden  under  this  rock.  I  am  told  that  corpses  are  thrown  down 
into  the  cracks  between  rocks,  buried  in  the  sand,  and  hidden 
under  bowlders,  and  yet  it  is  strange  that  so  few  remains  of  the 
thousands  and  thousands  of  Indians  who  must  have  died  in  this 
region  have  ever  been  located. 

The  descendants  of  the  old  Cliff  Dwellers  now  live  among  the 
Navajos  but  in  villages  located  like  this  [indicating].  It  is 
almost  impossible  to  find  these  groups  of  houses  unless  you  know 
of  their  existence.  This  village  has  three  hundred  inhabitants. 
A  small  one  nearby  has  one  hundred  and  fifty.  The  houses  are 
constructed  with  a  special  intent  to  deceive.  Notice  how  they 
are  located  high  in  the  rocks,  away  from  the  water  supply.  That 
is  one  of  the  problems  which  we  are  called  upon  to  study  There 
is  water  down  at  the  base,  and  the  women  are  required  to  carry 
the  water  from  here  to  the  top,  and  in  the  dry  season  they  may 
carry  it  from  springs  several  miles  distant.  The  Government  has 
tried  to  induce  the  Hopis  to  come  down  from  their  rocky  fast- 
nesses and  live  at  the  foot  of  the  mesas,  but  so  far  without  success. 
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<  Ine  of  these  villages  gets  its  whole  supply  from  a  spring  which 
showed  a  flow  of  about  a  pint  a  minute.  Shortage  "t"  water  in 
Connecticut  would  mean  a  surplus  in  this  region.  Notice  the 
method  of  reaching  these  villages  built  at  the  edge  of  a  cliff. 

The  inhabitants  arc  well  protected  from  marauders.  Here  is  the 
village  from  the  interior,  showing  the  type  of  houses,  all  built  of 

--tone,  with  a  court  on  top. 

This  is  a  picture  of  Hopi  Indians.  The  Navajo-  call  them 
"Moquis,"  which  means  "dead  ones."  One  remarkable  thing 
about  these  people  is  the  distance  from  which  they  bring  their 
grain  or  corn.  They  think  nothing  of  cultivating  fields  which  are 
>ix  to  ten  miles  away  from  the  village.  The  Hopi  travels  that 
distance  hack  and  forth  every  day.  usually  afoot.  They  think 
nothing-  of  a  walk,  or  rather  a  trot,  of  fifty  miles;  on  one  occa- 
sion a  Hopi  selected  at  random  covered  a  distance  of  120  miles 
in  twenty-four  hours  and  delivered  a  message. 

This  view  shows  one  of  the  best  peach  trees  in  Arizona.  When 
the  trees  are  small  a  little  fence  is  built  around  them  to  ward  off 
drifting  sand.  Rainwater  goes  down  into  the  sand  for  a  few 
inches  and  furnishes  sufficient  moisture  for  the  tree-.  In  some 
cases  the  saturated  zone  will  extend  downward  for  three  feet. 
below  which  point  the  sand  is  again  dry.  Notice  tin-  crop  of 
melon-.  Melons,  peaches  and  corn  are  the  staples  of  Hopi  agri- 
culture. 

Now  follow  a  few  pictures  of  Hopi  women  and  children. 
There  is  not  much  intermixture  of  ind  rule-  are  enforced 

regarding  marriage  outside  of  a  given  religious  fraternity.  These 
people  believe  in  children,  and  families  of  ten  or  twelve  are  not 
uncommon,  but  it  is  rare,  however,  thai  more  than  one  or  two  of 
them   live  beyond   childhood.      Mere  is  a   little  hoy  going,   a-  yon 

see,  perfectly  naked.  That  is  the  Fashion  through  that  region. 
This  picture  -how-  a  typical  family  scene.  Notice  the  clothing. 
Mosl  of  the  Indians  have  one  blanket,  or  if  they  can  afford  it. 

two  blankets   sewed  together;    occasionally  there  i-  an  additional 

outside  blanl 

One  of  the  thing-  which  interested  me  was  to  -re  how  the 
habits  of  life,  a-  well  a-  the  religious  customs,  had  been  developed 

by  the   fact   that   water  was   -carce.      This  Scene  depict-  the  well- 

known  CUStom  among  the   Hopi  <>f  holding  a  snake  dance.      This 

dance   i-    really   a   prayer    for    rain,   and    the    Indian-    work    at    it 

iously,  for  ti-  "we  must  have  rain  and  the  rain-god 
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must  be  propitiated."  Sometime  in  August  or  early  autumn,  the 
chief  men  begin  to  prepare  for  the  snake  dance.  Previous  to  that 
time  the  snakes  have  been  collected  from  all  over  the  country  and 
brought  together  in  one  place.  I  will  not  take  the  time  to  go 
into  a  description  of  this  ceremony  although  it  is  very  interesting. 
Here  are  some  of  the  snakes  on  the  ground  and  the  picture  shows 
you  the  method  of  picking  them  up  and  of  holding  them.  Here 
are  some  of  the  priests  with  snakes  in  their  mouths,  and  this  man 
has  an  armful  of  these  reptiles.  After  the  snake  dance,  purifica- 
tion is  necessary  and  the  priests  drink  an  emetic  which  produces 
the  usual  result.  Here  is  one  of  the  Hopis  just  after  the  dance. 
He  is  getting  ready  to  make  a  run  out  across  the  country.  These 
runners  take  the  snakes  to  the  four  corners  of  the  world  and 
leave  them  there  with  a  message  to  the  gods  that  rain  is  greatly 
needed  for  the  cornfields. 

The  rainfall  in  the  Xavajo  reservation  comes  mainly  in  the 
summer  after  the  growing  season.  Here  are  the  figures  for  Fort 
Defiance:  total  rainfall,  11.3  inches;  spring  2.48,  summer  4.47, 
autumn  2.93.  At  Keams  Canyon  in  the  center  of  the  reservation 
the  annual  rainfall  is  13.40  inches,  divided  as  follows:  winter 
5.1 1,  spring  1.97,  summer  3.16,  fall  3.16.  On  the  western  side 
of  the  reservation  at  Tuba  the  records  show  6.28  inches,  less  than 
one-tenth  of  an  inch  coming  in  the  spring.  Ordinarily  the  months 
of  April,  May  and  June,  the  growing  season,  have  no  rainfall. 
Extensive  agriculture  is  therefore  impossible. 

That  this  region  was  formerly  better  watered  might  be  inferred 
from  the  numerous  ruins  widely  scattered  over  places  now  arid. 
The  source  of  the  supply  for  these  ancient  people  is  not  always 
evident.  Probably  they  got  water  from  the  sand  in  the  wash 
during  the  flood  season,  and  stored  it  up  for  use  in  the  dry 
season.  They  may  have  had  wells,  and  certainly  some  of  the 
springs  from  which  a  supply  was  drawn  have  since  been  concealed 
by  accident  or  design.  Here  is  a  picture  of  one  of  the  old  springs 
which  we  recently  discovered.  The  seepage  from  this  spring  had 
been  carefully  concealed  so  that  no  water  flowed  at  the  surface. 
At  present  the  water  supply  is  ample  for  six  or  eight  hundred 
people.  This  picture  shows  an  ancient  irrigation  ditch  cut  in  the 
rock,  and  located  where  there  is  no  water  at  present. 

So  deficient  and  irregularly  distributed  is  the  rainfall  that  the 
only  river  in  that  entire  region  which  runs  throughout  the  year 
is  the  San  ]uan,  of  which  this  is  a  general  view.     The  river  is 
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nol  easily  crossed  excepl  at  low  water.  When  we  crossed  in  July 
it  was  necessary  to  swim  the  horses  and  to  build  a  raft  with  which 
to  take  the  Indians  across.  Back  some  distance  from  the  San 
Juan  river  successful  artesian  wells  have  been  sunk,  particularly 
in  the  district  about  Bluff* 

This  is  the  Little  Colorado  River.  This  picture  was  taken 
about  the  ioth  of  May.  In  June  not  a  drop  of  water  was  seen  at 
tliis  point;    in  August  the  valley  is  full  from  hank  to  hank. 

I  want  to  call  your  attention  to  these  pictures  showing  the  sud- 
denness with  which  the  water  rises  and  passes  down  through  the 
wash  courses.  This  was  taken  on  Monday,  and  this  picture 
[indicating]  was  taken  on  Thursday.  This  view  shows  some  of 
the  stuff  that  came  with  the  flood,  rolled  <>nt  on  the  held  which  is 
perfectly  flat,  so  you  can  get  some  notion  as  to  the  characti 
the  material. 

The  test  well  illustrated  lure  is  sixty-four  feet  deep.  From  it  i< 
obtained  a  large  supply  of  water  for  a  new  Indian  school.  Some 
of  the  wells  planned  are  quite  large.  This  one,  for  instance,  is 
twelve  feet  in  diameter  and  fifteen  deep,  and  supplies  the  build- 
ings of  a  Catholic  mission.  I  have  recommended  the  sinking  of 
wells  thirty  or  even  forty  feet  in  diameter.  More  water  must  he 
secured  if  any  considerable  population  is  to  he  maintained  in  this 
region.  Large  irrigation  projects  are  not  feasible,  for  they  have 
the  disadvantage  of  giving  a  larger  amount  of  water  where  water 
exists  already,  instead  of  giving  some  water  where  there  is  none. 
We  hope  by  means  of  wells,  springs  and  cistern-  i'i  Bermuda 
type  to  make  life  easier  in  this  district.  The  plan  i-.  if  possible, 
to  get    a    small    supply  of   water  about    every    live   miles  over   the 

entire  area,  s, ,  ;(>  t,,  develop  the  region  ;i-  a  grazing  country. 
Tin'  engineering  problems  involved  are  being  worked  out  by  the 

engineers  of  the    Indian   Service. 
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GEORGE  H.  BISHOP. 
3Jn  ilbmariam. 

Mr.  George  H.  Bishop,  one  of  the  older  members  of  the  Con- 
necticut Society  of  Civil  Engineers,  died  of  paralysis,  August  19, 
1909,  at  the  New  Watch  Hill  House,  Watch  Hill,  R.  T.  He  was 
born  in  Middletown,  June  11,  183 1,  and  was  more  than  seventy- 
eight  years  old  at  the  time  of  his  death. 
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Mr.  Bishop  began  his  engineering  career  as  a  subordinate  under 
Mr.  Edwin  F.  Johnson  in  the  first  survey  Eor  the  layout  of  what 
is  now  known  as  the  Air  Line  Railroad,  on  that  portion  of  the 
route  between  Middletown  and  Willimantic.  Later  he  was 
employed  on  the  layout  and  construction  of  the  Middletown 
1 '.ranch  Railroad,  between  Middletown  and  Berlin,  and  on  the 
main  line  of  the  New  Haven,  Hartford  and  Springfield  Railroad. 
In  1851  >.  when  Mr.  Edwin  F.  Johnson  was  mayor  of  Middletown, 
Mr.  Bishop  made  the  surveys,  general  maps  and  profiles  of  the 
streets  of  the  eastern  portion  of  that  city  for  the  purpose  ^i  estab- 
lishing lines  and  grades  for  roadways  and  curbs.  During  several 
years  after  that  date,  whenever  the  services  of  an  engineer  were 
required  by  the  Common  Council  or  its  committees  Mr.  Bishop 
was  employed.  He  was  also  a  County  Surveyor  for  Middlesex 
County. 

When  Middletown  had  been  decided  upon  as  the  locality  for  the 
State  Hospital  for  the  Insane,  Mr.  Bishop  was  employed  to  survey 
the  large  tracts  of  land  given  by  the  town  of  Middletown.  and 
acquired  by  purchase  for  the  Hospital,  and  he  also  laid  out  the 
original  building  for  that  institution.  He  was  the  engineer  ><i  it- 
first  water  supply,  and  was  also  connected  with  four  other 
reservoirs  subsequently  constructed  for  that  institution,  either 
a-  engineer  or  consulting  engineer. 

In  1866  he  designed  and  had  charge  of  the  construction  of  the 
Laurel  Brook  water  supply  system  for  the  city  of  Middletown. 
and  again  in  [895  he  selected  the  site  for  the  reservoir  and  dam 
of  tlu-  Higby  Mountain  high  pressure  system  for  Middletown. 
and  he  was  the  chief  engineer  in  charge  of  it-  construction.  In 
he  designed  and  supervised  the  c< >nstructii in  '<\  the  first  water 

supply  for  tlu-  city  of  Meriden,  Conn.  Me  was  afterwards  located 
in  Boston,  and  had  an  office  at  ^j  Tremont  street.  lie  was  the 
engineer  of  the  water  supply  systems  of  several  cities  of  Massa- 
chusetts, Lynn.  Taunton,  Gloucester,  and  probably  others.  He 
Frequently  called  a-  an  expert  regarding  water  rights,  and  as 
consulting  engineer.  \t  one  time  during  the  earlier  history  of  the 
Air  Line  Kaihoad  Mr.  Bishop  and  Mr.  John  X.  Camp  of  Middle- 
town  were  appointed  trustees  of  that  railroad.  It  was  successfully 
managed  by  them  during  a  critical  period  ,,f  its  financial  affair-. 

Mr.    Bishop  married.   March    [O,    1S0.,.    MJ.s    Ella    1'.    Purple  of 

Chicago,  111.,  who  died  a  few  years  afterwards  without  issue,  and 
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he  never  married  again.  He  retired  from  active  engineering 
work  about  twenty  years  ago.  He  was  fond  of  boating,  and  for 
some  years  owned  a  steam  yacht,  "Engineer,"  on  which  he  spent 
much  of  the  summer  months. 

Mr.  Bishop  was  prominent  in  Masonic  circles,  having  joined 
St.  John's  Lodge,  Middletown,  Conn.,  Feb.  12,  1858;  Washington 
Chapter,  No.  6,  R.  A.  M.,  April  20,  1869;  and  Cyrene  Com- 
mandery,  No.  8,  K.  T.,  Nov.  15,  1869.  He  was  elected  Master 
of  St.  John's  Lodge,  December  21,  i860,  and  again,  December 
18,  1863.  At  the  time  of  his  death  he  was  the  oldest  past  master 
of  St.  John's  Lodge. 

Mr.  Bishop  was  a  member  of  the  American  Society  of  Civil 
Engineers,  and  of  the  New  England  Water  Works  Association. 
He  was  also  one  of  the  original  members  of  the  Connecticut 
Society  of  Civil  Engineers.  He  was  a  man  of  retiring  habits 
and  disposition,  who  avoided  rather  than  sought  prominence 
among  his  associates,  and  for  that  reason  probably  was  not  very 
well  known  by  many  of  the  members  of  this  Society. 

E.  P.  Augur,    )    „ 

0     _    „  ,-  Committee. 

S.    C.    PlERSON,   ) 


I  2(> 


I  WEN  fY-SIXTH    ANNUAL    Mil   I  [NG. 


WALTER  A.  BROWN. 

31  u  HUtttoriam. 

Mr.  Walter  A.  Brown  was  born  in  Lowell,  Massachusetts, 
August  26,  [869,  the  -"ii  of  Daniel  Warner  and  Emma  Ellis 
Brown.  Winn  eight  years  of  age  his  parent-  moved  to  Feeding 
Hills,  Mass.,  where  he  lived  until  he  entered  the  Massachusetts 
Agricultural  College  in  [887,  graduating  in  [891.  For  a  short 
time  following  hi>  graduation  he  \\a-  employed  In  the  Lehigh 
\  alley  Railroad  in  the  office  of  the  Chief  Engineer  at  Bethlehem, 
Penn. 
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In  1892  he  entered  the  City  Engineer's  office  in  Springfield, 
Mass.  and  in  1900  was  appointed  to  the  office  of  First  Assistant 
City  Engineer.  In  1907  he  resigned  from  the  Springfield  office  to 
take  the  management  of  the  office  of  the  Clapp  &  Abercrombie 
Company  in  Greenfield,  Mass.  While  in  Springfield  he  passed 
several  government  civil  service  examinations  and  was  offered  by 
the  government  two  positions,  one  in  the  Philippines,  the  other  in 
the  Hawaiian  Islands,  both  of  which  he  declined.  His  profession 
was  to  him  a  deeply  loved  and  facinating  study  in  all  the  branches 
in  which  he  was  interested,  municipal  improvements  and  land- 
scape architecture  especially  claiming  his  attention. 

He  was  married  in  1897  to  Steela  H.  Price  of  Iowa  City,  la., 
who  with  three  children  survive  him.  He  was  a  member  of  the 
North  Church,  Springfield,  and  was  an  active  worker  there,  and 
wherever  he  lived,  in  all  the  branches  of  church  work.  He  became 
a  member  of  the  Connecticut  Society  of  Civil  Engineers  October 
11,  1902. 

E.    E.    LOCHRIDGE,    )    n  ... 

\  Committee. 
M.  \V.  Denman,   ) 
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COLONEL  SMITH  S.  LEACH. 
3h\  ifliMiuutant. 

Smith  S.  Leach  was  bom  in  Indiana.  Vpril  27,  [851.  He 
entered  the  Q.  S.  Military  Academy  at  West  Point  as  a  cadet, 
July  1.  [871,  graduated  at  the  head  of  his  class  and  was  pron 
in  the  army  to  Second  Lieutenant,  Corps  of  Engineers,  Inm  [6, 
[875.  Mi-  subsequent  promotions,  all  in  the  Corps  of  Engineers, 
a-  follows:  First  Lieutenant,  March  4,  [879;  Captain, 
September  30,  [884;  Major,  February  5,  [897;  Lieutenant 
Colonel,   September    1  4,    u  lonel,  June   2,    [908;    Acting 

<  'lnVi"  of  s,  May  25-Jul)  8,  \<><<s. 
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His  first  assignment  to  duty,  after  graduation,  was  with  the 
Engineer  Battalion  at  Willets  Point,  N.  Y.,  where  he  was  stationed 
from  October  i,  1875,  to  July  16,  1878,  with  the  exception  of  a 
temporary  tour  of  duty  for  about  four  months  at  Philadelphia 
in  1876,  in  connection  with  the  International  Exhibition,  and  a 
short  assignment  to  special  service  at  Baltimore  in  1877.  While  at 
Willets  Point  he  was  Adjutant  and  Treasurer  from  September 
14  to  December  11,  1876. 

After  leaving  Willets  Point  he  served  as  Recorder  of  the  Board 
of  Engineers  on  the  improvement  of  low-water  navigation  of  the 
Mississippi  and  Missouri  rivers  for  about  a  year  and  was  then 
made  Secretary  and  Disbursing  Officer  of  the  Mississippi  River 
Commission ;  which  position  he  held  until  March  3,  1885,  and 
again  from  April  14,  1887,  to  March  17,  1888.  On  March  10, 
1885,  he  was  placed  in  charge  of  the  improvements  of  the  Second, 
and  shortly  afterwards  also  of  the  First,  District  of  the  Mississippi 
River,  where  he  remained  until  March  26,  1888,  when  he  was 
assigned  to  duty  as  Assistant  to  the  Engineer  Commissioner  of 
the  District  of  Columbia  for  about  two  months.  After  this  detail 
he  was  again  placed  in  charge  of  improvements  of  the  Mississippi 
river,  with  station  at  Memphis,  where  he  also  had  charge,  for 
about  two  years,  of  the  bridge  across  the  river  at  that  place. 

This  assignment  lasted  until  July  3,  1890,  when  he  was  ordered 
to  Boston  as  assistant  on  the  defenses  of  that  harbor,  which  posi- 
tion he  filled  until  he  was  placed  in  charge,  December  10,  1892, 
of  Fort  Montgomery,  N.  Y.,  and  of  the  river  and  harbor  improve- 
ments on  Lake  Champlain  and  the  St.  Lawrence  river,  with  office 
at  Burlington,  Vt. 

He  left  Burlington  to  take  charge,  August  1,  1896,  of  the  Con- 
necticut District,  embracing  the  defenses  at  the  eastern  entrance 
of  Long  Island  Sound  and  the  river  and  harbor  improvements  in 
this  State  and  the  Pawcatuck  river  between  Rhode  Island  and 
Connecticut.  While  in  this  district  his  office  was  in  New  London, 
where  he  also  resided  until  relieved,  January  7,  1902,  by  the  late 
General  Charles  F.  Powell. 

After  leaving  New  London,  Colonel  Leach  was  Engineer  Officer 
on  the  Staff  of  the  Commanding  General  of  the  Department  of  the 
Missouri  from  February  28.  1902,  to  January  15,  1904.  He  was 
then  placed  in  command  of  the  First  Battalion  of  Engineers  at 
Fort  Leavenworth,  Kansas,  until  November  12,  1904,  when  he  was 
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transferred  to  the  District  of  Columbia  and  placed  in  charge  of 
the  Washington  Aqueduct  and  the  river  and  harbor  works  at 
Washington. 

From  that  time  his  station  remained  at  Washington  :  in  charge 
of  the  last  named  works  until  July  31,  1905;  as  Member  of 
General  Staff  Corps  July  24,  1905,  to  July  1.  1907,  and  for  the 
remainder  of  his  life  as  Assistant  to  the  Chief  of  Engineers. 
While  holding  the  last  named  position  he  was  also  Acting  Chief 
of  Engineers  from  May  25  to  July  8,  1908,  and  Member  of  the 
Board  of  Engineers  for  Rivers  and  Harbors  from  July  9  to  Sep- 
tember 16,  1908,  and  from  March  31,  1909.  to  the  date  of  his 
death,  which  occurred  at  Washington,  D.  C.  October  [6,  1909, 
a  fur  a  prolonged  period  of  ill  health.  A  widow,  but  no  children, 
survives  him. 

During  his  career  of  nearly  thirty-five  years  as  an  engineer 
officer,  Col.  Leach  had  charge  of  and  planned  many  important 
works,  both  military  and  civil.  Among  others,  the  Washington 
filtration  plant  was  completed  and  actual  filtration  was  begun 
under  his  direction;  but  probably  his  most  important  work  as  an 
engineer  was  done  in  this  district  and  especially  in  connection  with 
the  defenses  at  the  eastern  entrance  to  Long  Island  Sound. 

Previous  to  the  time  when  Col.  Leach  took  charge  of  this 
district  it  had  been  included  in  a  larger  one,  which  also  embraced 
a  large  amount  of  work  in  New  York  State,  including  all  river 
and  harbor  improvements  in  Long  Island,  a  number  along  the 
northern  side  of  the  Sound  to  the  westward  of  the  Connecticut 
line,  and  many  of  the  fortifications  in  the  vicinity  of  New  York 
City,  where  the  office  was  located.  Up  to  this  time  no  modern 
works  of  defense  had  been   built   to  protect   the  eastern  entrance 

to  Long  Island  Sound  and  no  fortifications  worthy  of  the  name 
ted  anywhere  between  Willets  Point  and  Newport. 
Shortly  after  Col.  Leach  assumed  charge,  modern  fortifications 

were  begun  on  <lull  Island  and  Plum  Island,  the  work  being  done 
attract.  Before  these  works  were  completed  the  Spanish  War 
•1.  additional   forts  and  batteries  were  commenced  and  the 

work  on  all  was  rushed  as  rapidly  as  possible.     All  work  on  the 

new  fortifications  was  by  hired  labor,  and  it  was  here  that  Col. 
ii   displayed   his  great   executive  ability,  energy  and  push. 

The  emergency  demanded,  not  only  an  able  engineer,  but  also  a 

man  ability,  and  Col.  Leach  was  such  a  man. 

lie  promptly  cut  through  all  needless  red  tape  and  personally  took 
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charge  of  ordering  the  immense  quantity  of  material  needed  at 
once,  doing  much  of  the  business  by  that  modern  timesaver,  the 
telephone.  For  anybody  who  was  not  then  connected  with  the 
work  it  is  hard  to  realize  the  difficulties  with  which  he  was  beset. 
Similar  work  was  in  progress  or  being  begun  in  numerous  other 
places  and  men  and  material  were  hard  to  get.  The  work  had 
to  be  done  in  four  different  places,  three  of  them  islands,  and  it 
was  necessary  to  not  only  secure  the  necessary  men  and  material 
but  also  to  provide  transportation  for  both  and  to  house  and  feed 
the  men.  Two  of  the  islands  were  uninhabited  and  on  the  third 
there  were  only  a  very  few  small  private  houses.  Even  fresh 
water  for  the  men  and  boilers  had  to  be  carried  by  boat  to  most 
of  the  works.  Wharves,  storehouses,  quarters  for  the  men,  etc., 
all  had  to  be  built  and  the  entire  construction  plant  purchased, 
assembled  and  set  up,  and  all  with  the  utmost  possible  dispatch. 
Col.  Leach  promptly  organized  an  engineer  force,  adding  to  his 
regular  force,  which  was  much  too  small  for  the  emergency,  a 
number  of  men  who  had  been  engaged  on  private  work,  and  his 
orders  to  all  were  to  rush  everything  to  the  limit.  Work  was 
carried  on  night  and  day  with  two  shifts  of  men,  but  men  were 
scarce  and  it  was  necessary  to  work  many  of  them  more  than 
their  regular  shift  of  ten  hours,  in  fact  many  put  in  fifteen  hours 
out  of  the  twenty-four  and  some  even  more.  Col.  Leach  himself 
visited  the,  works  nearly  every  day  and  frequently  at  night  and 
more  than  once  remained  all  night ;  nor  were  his  visits  merely 
superficial  inspections,  for  he  kept  thoroughly  familiar  with  the 
work,  even  to  the  details,  and  he  was  insatiable  regarding  the 
amount  done.  The  writer  well  remembers,  once,  when  in  answer 
to  an  inquiry,  he  told  Col.  Leach  that  the  estimated  daily  output 
of  concrete  had  been  more  than  doubled  and  added  that  he  hoped 
the  Colonel  was  satisfied ;  but  the  reply  was,  "Mr.  Verrill,  there 
is  no  use  in  trying  to  satisfy  me. — no  matter  how  much  you  do  I 
shall  want  you  to  do  more."  With  this  feeling  he  animated  all  the 
men,  but  at  the  same  time  he  looked  to  their  welfare  and  comfort 
in  every  way  possible.  Notwithstanding  the  rush,  the  work  was 
well  done,  much  better  than  the  contract  work  that  had  been  done 
more  deliberately ;  and  in  spite  of  the  fact  that  for  months  together 
the  men  never  left  the  island  and  worked  every  day,  Sundays 
and  holidays  included,  the  writer  never  heard  a  complaint  from 
any  of  the  engineer  force.  This  alone  bears  testimony  to  the 
respect  and  esteem  in  which  Col.  Leach  was  held  by  all  his  assist- 
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ants.  Before  these  Forts  were  entirely  completed  the  war  closed, 
but  additional  works  were  begun,  including  those  on  Fishers 
[sland,  and  fortification  work  was  still  in  active  progress  when 
Col.  Leach  left  this  district.  Man)  of  the  members  doubtless 
remember  the  visit  which  the  Connecticut  Society  of  Civil 
Engineers  made  to  Fort  II.  G.  Wright,  1>\  Col.  Leach's  invita- 
tion, in  [901,  and  such  as  were  present  can  perhaps  appreciate  the 
many  difficulties  of  building  such  a  fort  on  a  barren  island  and 
under  the  conditions  with  which  Col.  Leach  was  confronted  when 
the  war  began. 

In  addition  to  the  fortifications  Col.  Leach  had  charge  1 
large  amount  of  river  and  harbor  improvement  in  this  district. 
The  existing  project  for  the  improvement  of  New  Haven  harbor, 
now  very  nearly  completed,  and  which  has  cost  about  $300,000, 
and  the  project  for  improving  Bridgeport  harbor,  which  was 
practically  completed  in  [907  at  a  cost  of  about  S200.OOO,  were 
both  adopted  on  the  strength  of  his  reports  and  recommendations 
and  were  the  first  projects  in  this  district  to  be  carried  on  under 
the  continuing  contract  plan,  by  which  a  contract  is  entered  into 
for  the  entire  work  and  tin-  necessary  funds,  after  the  beginning, 
are  appropriated  as  needed  in  the  Civil  Sundry  Hill,  instead  of 
letting  a  number  of  smaller  contracts  from  time  to  time  a-  the 
money  i-  appropriated  in  the  River  and  Harbor  Bills. 

Col.  Leach  aLo  submitted  very  able  and  comprehensive  reports 
on  surveys  of  the  Connecticut  and  Housatonic  rivers  and  pre- 
sented revised  projects   for  the  improvement  ^<\   these  streams, 

although  these  project-  have  never  been  adopted.  A  number  <>i 
other    project-    for    the    improvement    of    -mailer    harbors    in    this 

district  were  also  originated  b)  him  ami  several  of  them  have  been 
since  adopted  and  completed  or  nearl)  s,,,  anion-  which  are  the 
project-  for  the  improvement  of  the  harbors  ,,f  Branford,  Mil  ford 
and   Southport. 

Plans  for  various  important  private  works  in  this  district,  built 
under  permit  from  th<  try  of  War.  were  approved  bv  him 

and  their  construction  carried  on  under  his  supervision.  Among 
these  may  be  mentioned   the  Chapel   street   bridge  aero--   Mill 

river,  built  by  the  City  of  New  Haven,  and  the  \.  Y..  X.  II.  &  II. 

R.  K.  bridge  at  Bridgeport. 

In  addition  to  hi-  regular  w<-rk  a-  an  engineer  officer,  he  was 
the  author  of  the  Engineer  Field  Manual,  officially  adopted  for 

the    l*.    S.    Army,   and    wa-   one   of    the   authors   of    the    Standard 
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Specifications,  adopted  by  the  Corps  of  Engineers,  for  cement 
and  for  electrical  equipment  of  seacoast  defenses. 

Col.  Leach  was  naturally  particularly  well  qualified  for  an  engi- 
neer officer,  possessing  in  a  remarkable  degree  executive  and 
business  ability,  energy,  quick  perception  and  firm  decision.  He 
took  great  interest  in  his  work,  visiting  it  frequently  and  keeping 
in  close  touch  with  it  at  all  times,  but  not  hampering  his  assistants 
by  unnecessary  instructions  with  regard  to  details.  He  knew 
exactly  what  he  wanted  done  and  his  official  letters  were  remark- 
ably concise  and  to  the  point ;  his  decisions  once  made  were  seldom 
changed,  never  without  sufficient  reason. 

Personally  he  was  universally  liked  and  respected,  not  only  by 
his  assistants  but  by  the  contractors,  business  men  and  others  with 
whom  he  came  in  contact,  both  officially  and  socially.  He  required 
from  his  assistants  the  most  implicit  devotion  to  the  work  and 
from  the  contractors  the  most  faithful  performance  of  their 
contracts,  but  nobody  grumbled  for  they  all  knew  he  required  no 
more  from  them  than  he  gave  himself,  and  the  writer  does  not 
remember  of  ever  hearing  anybody  speak  disparagingly  of  Col. 
Leach.  On  the  other  hand,  everybody  felt  deep  regret  when  he 
left  the  district,  and  he  himself  was  loath  to  go.  The  writer  still 
carefully  preserves  a  letter  he  received  from  Col.  Leach  just 
before  leaving,  which  shows  better  than  anything  else  his  character 
and  his  feeling  towards  his  men.  He  says:  "It  is  a  source  of 
comfort  and  pride  to  me  to  know  that,  after  several  years  of 
association  in  work,  I  retain  the  good  will  of  men  from  whom  I 
have  always  exacted — what  I  give  myself — absolute  devotion  to 
the  interests  of  the  United  States,  with  all  the  sacrifice  of  personal 
convenience  which  that  devotion  implies. 

My  regrets  in  leaving  this  work  are  small  as  compared  with  my 
regret  at  parting  with  the  men  who  have  helped  me  do  the  work." 

The  accompanying  portrait  of  Col.  Leach  is  from  a  remarkably 
good  photograph  which  he  gave  the  writer  when  he  left  the 
district.  It  was  taken  at  that  time,  and  for  this  reason  it  is 
thought  that  it  will  be  of  more  interest  to  the  members  of  this 
society  than  a  later  picture,  as  it  shows  him  as  he  looked  when 
most  of  the  members  knew  him. 

Col.  Leach  was  elected  a  Member  of  the  Connecticut  Society 
of  Civil  Engineers,  January  8,  1901. 

George  E.  Verrill,     )    ~         ... 

__     _  \  Committee. 

George  K.  Crandall, 
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Connecticut  Society  of  Civil  Engineers. 


The  twenty-sixth  annual  convention  of  the  Connecticut  Society  of 
Civil  Engineers  was  called  to  order  at  North  Sheffield  Hall,  Vale  Uni- 
versity. New  Haven,  Connecticut,  Tuesday  morning,  February  8.  IQIO. 
President  Easterbrook  in  the  chair. 

It  was  voted  that  the  minutes  of  the  last  meeting  be  accepted  as  printed 
in  the  annual  report. 

The  report  of  the  Board  of  Direction  as  read  by  Secretary  Jackson  was 
adopted. 

Report  of  Board  of  Direction. 

"At  a  meeting  of  the  Board  of  Direction  held  in  Pythian  Hall,  Hart- 
ford, February  9,  1009,  the  resignations  of  Frank  N.  Hoyt,  Theodore  A. 
Curtis  and  Louis  Hudson  were  accepted.  John  Buddington  and  Fred  H. 
Parsons  were  dropped  from  the  rolls,  and  the  following  applications  for 
membership  were  approved:  Gardner  G.  Riggs,  Waterbury,  Conn.; 
rick  G.  Patience.  New  Britain,  Conn.:  George  \  Orrok,  Flatbush, 
New  York;  Carroll  A.  Campbell,  West  Hartford.  Conn.;  I 
McConnell,  New  Haven,  Conn.;  James  L.  McElroy,  Bridgeport,  Conn.: 
Rawlins  Lowndes,  Waterbury,  Conn.;  Everett  W.  Lewis,  New  Haven, 
Conn.;  Andrew  A.  Canfield.  Bridgeport,  Conn.:  Richard  1..  Saunders. 
New  Britain,  Conn.;  Rodney  B.  Miller,  New  Haven,  Conn.;  Nathan  J. 
Gibbs,  Norwich.  Conn.;  Remsen  B.  Cole,  Jr.,  Waterbury.  Conn.;  Herbert 
V.  Olds,  Hartford,  Conn.;  William  11  Kershaw,  Bridgeport,  1 
For  associate  membership,  William  F.  Hick 

Present:    Messrs.    Bush,  Kellogg,   Punderford,  Chase.  Easterbrook  and 
Hill. 

At  a  meeting  July  o,  hkm.  held  al  Cox's,  Savin  Rock,  it  was  voted  to 
hold  the  summer  meeting  at  Stony  Creek.  August    17.  1000.  the  arrange- 
ments t'>  Ik-  left  t"  a  committee  to  he  appointed  by  the  President.    It  was 
-  of  the  Society  on  February   i-t  "t'  each  year. 

Pr<-< -in  :  Mi  rbrook,  Punderford,  Ferry,  Palmer,  Crandall  and 

Kell< 
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At  a  meeting  held  at  Stony  Creek,  August  17,  1909,  the  resignation  of 
Clifford  Belden  was  accepted.  The  following  applications  were  approved : 
Frank  R.  Bartlett,  Torrington,  Conn. ;  Robert  D.  Beardsley,  Naugatuck, 
Conn.;  Charles  D.  Curtis,  Naugatuck,  Conn.;  George  H.  Curtiss,  Water- 
bury,  Conn. ;  George  C.  Ham,  Naugatuck,  Conn. ;  Henry  McBurney,  New 
Haven,  Conn.  For  associate  membership :  Charles  E.  Hubbard,  Hart- 
ford, Conn. ;    Robert  B.  Tracy,  Waterbury,  Conn. 

Present :    Messrs.  Easterbrook,  Bush,  Kellogg,   Punderford  and  Ferry. 

At  a  meeting  January  8,  1910,  in  City  Hall,  New  Haven,  the  ballots  for 
nomination  for  officers  for  1910  were  canvassed  with  the  following  results : 

President,  Shepard  B.  Palmer,  Norwich. 

First  Vice-President,  Charles  A.  Ferry,  New  Haven. 

Second  Vice-President,  A.  William  Sperry,  New  Haven. 

Secretary  and  Treasurer,  J.  Frederick  Jackson,  New  Haven. 

Board  of  Direction,  John  K.  Punderford,  New  Haven ;  George  K. 
Crandall,  New  London. 

George  B.  Palmer  and  H.  B.  Hurlburt  were  dropped  from  the  rolls. 

Messrs.  Verrill  and  Crandall  were  appointed  a  Committee  on  Necrology 
for  Smith  S.  Leach,  and  Augur  and  Pierson  for  George  Bishop. 

Present :    Easterbrook,  Crandall,  Kellogg  and  Ferry. 

(Signed)  F.  J.  Easterbrook, 
Geo.  K.  Crandall, 
Henry  J.  Kellogg, 
Edward  W.  Bush, 
Charles  A.  Ferry, 
Shepard  B.  Palmer." 

The  following  report  by  Secretary  Jackson  was  adopted : 

Report  of  Secretary. 

"To  the  Officers  and  Members  of  the  Connecticut  Society  of  Civil 
Engineers: 

Your  Secretary  respectfully  submits  the  following  report: 

In  June  sixteen  hundred  copies  of  the  twenty-fifth  annual  proceedings 
were  printed  and  distributed  to  the  members,  to  those  societies  with  whom 
we  exchange,  and  to  different  libraries  and  institutions  of  learning. 

The  Society  held  one  additional  meeting  on  August  14  which  was  some- 
what marred  by  the  heavy  rain,  though  all  who  had  the  courage  to  attend 
voted  unanimously  that  it  was  the  best  meeting  of  the  Society  they  had 
attended. 

The  Secretary  has  during  the  year  attended  the  different  meetings  of 
the  Board  of  Direction;  has  had  printed  and  distributed  notices  of  the 
different  meetings,  bills  for  dues  and  advertising,  and  the  ballots  for  nomi- 
nations and  election  of  officers.  The  canvass  for  nominations  resulted  as 
stated  in  the  report  of  the  Board  of  Direction. 

During  the  vear  twenty-three  new  members  have  been  elected,  twenty 
active    and    three    associate;     four    active    members    have    resigned,    four 
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active  and  one  associate  have  been  dropped,  and  three  active — George  II. 
Bishop,  Smith  S.  Leach  and  Walter  A.  Brown  of  Springfield — have  died. 
The  membership  February  7.  1910,  is  as  follows: 

I  lied        Feb.  7,  1910 

3  275 

10 

286  24  )~ 

I  lu    following  report  of  the  Treasurer  was  adopl 

Report  <>f  the  Trj  «  the  year  ending  February  i.  1910. 

/.  Frederick  Jackson,  Treasurer,'  in  account  with  the  Connecticut  Society 
1  'f  Civil  Engin< 

RECEIPTS. 

To  cash  on  hand  February  8,  [909  $243.18 

liscounts  on  bills  for  adi               nts,  1909  15.88 

ired  from  advertisements,   1909    541 '" 

Received  from  hack  dues 1 11.00 

Received  from  dues,   [909   378.00 

Received  from  dues.  1910   216.00 

Received  from  dues,   1911    3.00 

ived  from  sale  of  dinner  and  lunch  tickets  217.50 

Received  from  sale  of  proceedings    4.00 


$1,730  17 

DISBURSEMENTS. 

sage   $65  30 

Freight    1(04 

Expense  annual  meeting  16 

7.92 

Printing,  stationery  and  supplies   80 

■  of  P.  I  ».  Box   7.50 

Engraving    58  71' 

•  if  stenograph)  r                                     50.50 

Summer  meeting                      150  25 

Transportation                                                          1  75 

Salary.                               18                     150.00 

On    hand                                           248.25 


$1,730  17 

irted,  submitting  three  designs  for  the  con- 

■ 
Aft  'I'd  that  the  matter  of  the  pin  he 

red  t"  th'  ning,  and  thai   the  cards  containing  the 

round  among  the  members,  and  that  a 
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ballot  be  taken  this  evening  expressive  of  the  opinion  of  the  members 
whether  they  wish  a  pin  or  not,  and  if  a  pin,  then  which  one  of  the 
designs  presented  they  favor. 

To  the  Connecticut  Society  of  Civil  Engineers: 

Your  committee  appointed  at  the  last  annual  meeting  to  consider  the 
matter  of  obtaining  better  descriptions  of  land  in  deeds  of  transfer  of 
title,  beg  leave  to  report  as  follows: 

In  the  discussion  preceding  the  passage  of  the  resolution  for  the 
appointment  of  a  committee,  frequent  reference  was  made  to  the  so-called 
"Torrens"  law.  As  this  law  may  afford  a  means  by  which  the  object 
desired  can  be  obtained,  and  as  some  of  the  members  of  the  Society  may 
not  be  familiar  with  its  provisions,  it  may  be  well  to  give  a  summary  of  it. 

This  law  receives  its  name  from  Sir  Robert  Richard  Torrens,  by  whom  it 
was  devised  and  under  whose  supervision  it  was  first  put  into  operation  in 
South  Australia.  The  law  first  went  into  effect  July  I,  1858;  it  has  there- 
fore been  in  practical  use  for  a  little  over  a  half  century.  It  is  modeled 
on  what  is  known  in  English  law  as  the  "Merchant  Shipping  Acts,"  under 
which  the  transfer  of  shares  in  ships  was  accomplished  in  a  manner 
similar  to  that  in  which  transfers  of  stock  in  corporations  is  conducted  at 
the  present  time. 

It  has  been  called  a  "system  of  conveyancing  by  bookkeeping  attended 
to  by  a  clerk,"  and,  as  originally  conceived,  this  well  expresses  the  end 
contemplated.  In  the  effort,  however,  to  meet  the  various  legal  techni- 
calities which  have  arisen  in  practice,  an  elaborate  code  has  been  built  up 
which,  in  the  case  of  the  law  recently  adopted  by  the  state  of  New  York, 
covers  fifty-five  pages  of  typewritten  legal  cap,  so  that  it  has  been  ironi- 
cally called  "a  system  of  land  transfers  by  law  suits  attended  to  by 
lawyers." 

Previous  to  1907  the  Torrens  system  had  been  adopted  in  the  British 
provinces  of  South  and  Western  Australia,  Tasmania,  Queensland,  New 
South  Wales,  Victoria  and  the  Canadian  provinces  of  Ontario  and  Mani- 
toba. In  the  United  States,  Illinois  was  the  first  to  adopt  the  system,  the 
law  being  adopted  there  to  meet  conditions  caused  by  the  burning  of  the 
official  land  records  of  Chicago  in  the  "big  fire,"  and  the  monopoly  created 
by  a  company  of  conveyancers  who  were  fortunate  enough  to  possess 
abstracts  of  the  records. 

The  other  states  which  have  adopted  the  system  are  California,  Massa- 
chusetts, Minnesota,  Oregon,  Colorado  and  New  York:  Ohio  passed  the 
law  but  it  was  declared  unconstitutional,  and,  instead  of  attempting  to 
modify  it  so  as  to  comply  with  the  constitution,  it  was  repealed  by  the 
succeeding  legislature. 

A  bill,  copied  from  the  New  York  law,  was  introduced  in  the  last  legis- 
lature of  this  state  by  Mr.  Tingier  of  Vernon,  but  it  was  rejected. 

This  law,  with  various  minor  modifications,  is  substantially  the  same  as 
that  adopted  by  the  other  states,  and  is  intended,  first  to  make  clear  the 
title  to  the  property  in  question  ;  and.  secondly,  to  provide  an  easy  and 
ready  means  for  the  transfer  of  the  title. 
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The  law  is  permissive  in  that  the  owner  is  permitted  to  use  the  present 
system  of  transfer  by  title  deeds  or  to  use  the  new  method;    but,  it  lie 

to  ad  under  the  new  law,  all  subsequent  acts  affecting  the  til 
the  property  must  be  taken  under  the  new  system. 

The  machinery  for  carrying  out  the  provisions  of  the  law  arc  the 
Superior  Court,  a  registrar  and,  where  necessary,  a  deputy  registrar,  both 
of  whom  must  give  bonds  for  the  faithful  performance  of  their  duties, 
and  an  official  examiner  of  titles,  who  must  he  a  person  or  corporation 
approved  by  the  Court  as  being  qualified  for  the  performance  of  the  duties 
of  the  office. 

Proceedings  under  the  statute  arc  to  be  made  by  filing  a  complaint  and 
paying  for  the  registration  of  the. property  with  the  registrar.  The  com- 
plaint must  name  as  parties  to  the  action  all  persons  having  or  claiming 
to  have  any  right  or  interest  in  or  lien  upon  the  property,  or  any  part 
thereof,  as  shown  by  the  examiner's  certificate  of  title. 

The  examiner's  certificate  of  title  must  accompany  the  complaint,  and 
"shall  set  forth  the  exact  state  and  condition  of  the  title  sought  to  be 
registered  in  the  action;  the  name  and  post-office  addresses,  so  far  as 
known  and  reasonably  ascertainable,  and  the  rights  and  interests,  or 
claimed  rights  and  interests,  of  the  plaintiff  and  all  other  persons  having 
or  claiming  any  rights  or  interests  in  or  liens  upon  said  property,  or  any 
part  thereof,  and  the  names  and  post-office  addresses  of  the  owner-  hi  fee 
simple  of  the  surrounding  contiguous  properties,  a-  far  a-  they  are  known 
or  can  be  reasonably  ascertained  by  inquiry  on  said  properties;  and,  as  to 
actual  or  possible  owners  or  claimants  of  the  property  soughl  to  he 
registered,  not  known  or  not  found  it  shall  state  fully  what  search  and 
efforts  have  been  made  to  find  them." 

As  the  surveyor's  part  in  the  proceedings  is  that  which  most  interests 
us  at  the  present  time,  we  will  quote  the  section  relating  to  his  part  in 
the  transaction  : 

"There  shall  be  tiled  with  the  complaint  and  annexed  thereto  as  an 
exhibit,  and  made  a  part  thereof  the  survey,  map  or  plan  of  the  land 
referred  to  in  section  eleven  of  this  act.  which  shall  be  made  by  a  compe- 
tent survivor  approved  by  the  court,  and  which  -hall  clearly  show  the 
boundaries  of  the  land  ami  its  connection  with  adjacent  lands  and 
any   adjoining  or   neighboring  nd   avenues,   and    all    encroachments 

if  any.  ami  all  otlur  facts  which  are  usually  shown  by  accurate  surveys. 
If  any  adjacent  land  is  already  registered,  tin  survej  SO  tiled  with  the 
complaint  must  properly  connect  and  harmonize  with  the  survey  t<i  such 
I  land.  There  -hall  be  attached  to  said  survey,  map 
or  plan,  and  tiled  with  it.  an  affidavit  of  the  surveyor  by  whom  it   was 

made,  that    it   was  made  by   him   personally  or  under  his   immediate   super- 
vision  and   direction;    that    it   is  a   survey,   map  or  plan   of  the  property 
bed  in  the  certificate  of  title  of  the  examiner,  and  that  according  to 

the    best    of    his    knowledge    and    belief    said    property    is    included    in    the 

shown  on  such  survey,  map  or  plan,  without  any  encroach- 
ment or  improp  as  follows  (stating  and  describing  any 
encroachments  or  improper  location  of  buildings,   fences  or  other  struc- 
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This  appears  to  "fill  the  bill"  so  far  as  description  of  the  property  is 
concerned,  and  would  be  a  great  advance  on  some  descriptions  which  are 
frequently  found  in  deeds,  as  may  be  illustrated  by  the  description  which 
the  late  Bill  Nye  once  gave  to  some  unsophisticated  would-be  investors  in 
mining  property,  of  the  place  where  an  alleged  ore  deposit  was  located 
in  a  western  county:  "It  apparently  cropped  out  a  little  Southeast  of  a 
point  where  the  orbit  of  Venus  bisects  the  milky  way,  and  ran  due  East 
eighty  chains,  three  links  and  a  swivel,  thence  South  fifteen  paces  and  a 
half  to  a  blue  spot  in  the  sky,  thence  proceeding  West  eighty  chains,  three 
links  of  sausage  and  a  half  to  a  fixed  star,  thence  North  across  the  lead 
to  the  place  of  beginning." 

After  a  hearing  and  a  finding  of  facts  by  a  judge  of  the  Superior  Court, 
a  decree  is  passed  establishing  the  title  to  the  property  in  question.  The 
registrar  then  issues  an  original  certificate  of  title,  giving  the  name  of  the 
owner  of  the  fee,  and  the  name  of  all  other  parties  who  may  have  an 
interest  in  the  property,  and  the  character  of  their  claims.  A  duplicate 
certificate  is  issued  to  the  owner,  and  this,  like  a  certificate  of  stock  in  a 
corporation,  is  his  proof  of  ownership.  For  this  certificate  the  owner 
gives  a  receipt  to  the  registrar,  which  receipt  must  be  in  the  handwriting 
of  the  person  giving  it.  To  further  identify  the  owner  of  the  property, 
the  certificate  not  only  states  the  name  and  post-office  address  but  also 
whether  such  owner  is  married  or  unmarried,  and  if  married,  the  name  of 
the  husband  or  wife.  If  the  owner  is  a  minor,  it  shall  state  the  age;  if 
under  any  other  disability,  it  shall  state  the  nature  of  such  disability. 

It  would  seem  that  nothing  more  would  be  necessary  for  identification 
unless  it  would  be  the  attachment  to  the  certificate  of  a  colored  photo- 
graph of  the  owner  and  a  lock  of  his  hair. 

Up  to  the  point  of  issuing  an  original  certificate,  the  description — "a 
system  of  transfers  by  law  suits  attended  to  by  lawyers" — is  not  inappro- 
priate. For  subsequent  transactions,  however,  "system  of  land  transfers 
by  bookkeeping  attended  to  by  a  clerk"  is  perfectly  descriptive. 

Each  certificate  is  numbered  serially  and,  when  a  transfer  of  title  to 
the  fee  is  made,  the  duplicate  certificate  is  surrendered  to  the  registrar 
and  cancelled,  and  a  new  certificate  is  recorded  and  a  duplicate  is  issued 
to  the  new  owner.  The  new  certificate  refers  back  to  the  number  of  the 
original  certificate  and  vice  versa.  All  encumbrances,  whether  mortgage, 
lien,  lis  pendens  or  attachment,  are  endorsed  on  the  certificate  in  the 
registrar's  office;  so  that  the  original  certificate  shows,  at  all  times,  the 
exact  condition  of  the  property  as  regards  ownership  and  encumbrances. 

After  the  decree  establishing  the  title  is  passed,  a  reasonable  time  is 
allowed  for  an  appeal  from  the  court's  decision;  after  that  time  has 
expired,  the  title  becomes  absolute,  and  is  guaranteed  by  the  state. 

The  law  of  title  by  prescription,  or  adverse  possession,  is  repealed  so 
far  as  registered  property  is  concerned. 

To  provide  a  fund  whereby  the  state  can  insure  the  title,  a  fee  is  paid 
by  the  owner  upon  the  issuance  of  the  certificate.  This  varies  in  differ- 
ent states  from  one  tenth  to  one  quarter  of  one  per  cent,  of  the  assessed 
value  of  the  property. 
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Your  committee  i-  of  the  opinion  thai  if  any  action  is  to  be  taken  bj 
the  Society  looking  to  a  better  description  of  property  in  title  deeds,  it  had 
best  be  taken  in  connection  with  the  securing,  if  possible,  the  passag 
s>  'mo  such  form  of  law  as  herein  outlined. 

\  mandator}  law  requiring  all  deeds  to  have  the  propertj  accurately 
described  oughl  n< >t,  and  probably  could  not,  pass  the  legislature  For 
there  i>  a  large  amount  of  land  in  this  state,  a  survey  of  which,  necessary 
for  an  accurate  description,  would  cosl  more  than  the  property  was  worth. 
If  the  law  was  permissive,  then  the  present  status  would  nol  be  changed, 
and  the  statute  books  would  be  encumbered  with  one  more  useless  law. 

The   "Torrens"   system,   however,    introduces    new   and    important   ele- 
ment-;  viz.,  a  guarantee  of  title  by  the  state;   a  means  by  which  the 
status  of  a  piece  of  property  as  regards  title,  encumbrances,  etc.,  can  be 
ascertained  at  a  moment's  notice;    and  offers  the  simplest  possible  means 
for  effecting  a  transfer  of  title. 

While  a   surveyor's   description   of   a   piece   of   property   in   a   title   deed 
would    be  *a    convenience    in    locating    the    property    which    it    described,    it 
would  have  no  value  whatever  in  fixing  the  legal  boundaries;    while  in  a 
red  certificate,  the  boundaries  described  therein  are  fixed  and  bind- 
ing upon  all  parties  in  interest 

While  there  is  much  to  recommend  the  "Torrens"  system,  ami  there 
-rem-  no  good  reason  why  it  should  not  he  adopted,  Mich  a  law  could 
n<>t.  probably,  he  passed  in  this  state  without  a  great  effort  on  the  part  of 
5ted;  for  it  would  not  only  meet  the  opposition  of  all  the 
conveyancers  hut  also  of  all  the  town  clerk-,  whose  income  would  be 
materially  lessened  if  such  a  law  was  in  the  statutes,  and  property  owners 
availed  themselves  of  it-  provisions  to  any  great  extent. 

Respectfully  submitted, 

Charles   A.    Ferry, 
VI    Patton. 

Mr.     FERRY  :      The    committee    purposely    refrained     from    making    any 

imendation  a-  to  adoption  of  this  system  for  the  reason  that  where 

a  committee  makes  a   recommendation  and  they  have  no  conviction  about 

way  or  the  other,  it   1-  merely  putting  the  committee  in  the  pl.i 
taking  I  hi-    i-    a    pretty    important    matter,    and    we    felt    that    the 

Ight   to  he   left    free   to  discuss   the   matter,  and   either  drop   it    or 

u  a-  tiny  thought  advisable.     It  1-  a  question  which  has  two  sides. 
If  there  wa-  hut  one  side,  there  would  lie  no  reason  for  the  appointment 

to  look  mto  u       [*here  are  g 1  reasons  for  adopting  it. 

and  i;  ns  for  not  adopting  it.    The  committee  will  leave 

it   to   !  to  hrine,  out    -;  an. I  con. 

Mr    A    B    Hiii      l  think.  Mr.  President,  that  about  the  best  thing  we 

can   do   i-  to  have   that    printed   and   think    it   over    for  a   year.      It    i-   a   very 

important  matter,  and  a  matter  which  needs  very  careful  consideration, 
rching  title-,  and  n\  th  transfer  of  title-  in 

real   1  imething   that   a   ercat    many   people   are   interested   in.   and 

pt   anything   without   verj    full   consideration. 
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Mr.  Bush:  Mr.  President,  if  this  Society  will  make  up  their  minds  to 
some  course  of  action  it  would  have  a  great  weight  with  the  Legislature. 
We  all  agree  that  present  conditions  are  not  right,  and  there  ought  to  be 
some  change  made  so  as  to  get  a  better  description  of  land  in  deeds  and 
mortgages.  Probably  there  is  not  a  member  of  the  Society,  that  has  been 
practicing  his  profession  for  five  years,  but  what  has  been  up  against 
descriptions  that  attempted  to  describe  property  that  did  not  in  fact 
describe  it.  If  we  get  up  a  petition  to  the  General  Assembly  for  a  com- 
mission to  consider  this  matter,  it  would  have  influence  with  them.  Even 
if  no  permanent  change  was  made,  the  discussion  of  the  question,  and  the 
bringing  of  this  matter  to  the  attention  of  a  large  number  of  people,  would 
be  of  the  utmost  benefit,  and  I  think  the  agitation  of  it  would  result  in 
some  improvement,  in  better  descriptions  in  future.  Some  time  since,  a 
Hartford  lawyer  brought  five  or  six  deeds,  of  what  he  supposed  was 
adjacent  property,  to  a  certain  engineer  with  the  request  that  he  plot  them 
and  search  the  title.  Two  or  three  of  these  deeds  applied  to  property  in 
an  adjacent  city  block  and  had  no  reference  to  the  plot  in  question; 
although  the  lawyer  was  sure  by  the  descriptions  that  they  all  were  adjoin- 
ing. All  the  deeds  covered  land  in  the  heart  of  the  business  section. 
Now  that  is  the  condition  in  Hartford,  and  I  dare  say  a  similar  condition 
may  be  found  in  every  town  in  the  State  of  Connecticut.  We,  as  engi- 
neers and  surveyors,  appreciate  this  more  than  people  who  have  nothing  to 
do  with  land  records.  The  Society  should  take  the  lead  in  this,  as  the 
result  would  be  beneficial  to  the  Society,  as  well  as  to  the  state  in  general. 

After  further  discussion  it  was  voted  that  the  matter  be  tabled  for 
future  consideration  in  this  session. 

The  Committee  on  Testing  Machines  reported  progress  and  was  con- 
tinued. 

The  Committee  on  Stream  Measurements  asked  to  be  discharged. 

Its  request  was  granted. 

The  following  were  elected  to  membership  :  William  J.  Backes,  Hart- 
ford; Roy  C.  Cram,  New  Haven;  Charles  C.  Elwell,  New  Haven; 
Richard  K.  Green,  Meriden;  Benjamin  R.  Hawley,  Stamford;  Ralph  D. 
Haven,  Bristol;  Charles  L.  Nord,  Reynolds  Bridge;  Max  Osgood, 
Pequabuck;  Howard  S.  Porter,  Hartford;  John  Sanders,  New  Haven; 
Robert  W.  Stevens,  Saybrook ;  James  Terry,  Hartford ;  and  Harrison  R. 
Westcott,  Bristol. 


PRESIDENT'S   ADDRESS. 

Gentlemen,  Members  of  Connecticut  Society  of  Civil  Engineers  and 
Friends: 

I  hid  you  welcome  to  this  the  twenty-sixth  annual  meeting  of  our 
Society. 

It  now  falls  to  me  to  give  a  brief  statement  of  some  matters  pertaining 
to  the  welfare  of  the  Society  for  the  past  year.  Our  membership  has 
slightly  increased,  making  a  total  membership  of  297  as  against  a  total 
membership  of  286  in   February  last  year.    The  finances  of  the  Society 
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have  been  carefully  conserved  by  the  Board  of  Direction  and  show 
improvement  over  the  financial  condition  of  last  year.  The  financial  con- 
dition of  the  Society  would  have  been  better  had  it  not  heen  necessary 
to  draw  on  the  funds  of  the  Society  to  pay  for  the  deficit  of  the  summer 
meeting.  At  a  meeting  of  the  Board  of  Direction  held  last  July  it  was 
voted  to  end  the  fiscal  year  on  February  i.  so  that  a  definite  time  could  be 
set  for  closing  the  accounts  of  the  Society. 

It  is  very  desirable  that  the  membership  he  increased  each  year  as  the 
life  and  prosperity  of  the  Societj  depends  upon  its  continual  growth,  and 
this  can  best  be  done  by  the  united  efforts  of  the  members. 

I  wo  things  are  necessary  to  the  success  of  an  Engineering  Society — a 
large,  desirable  membership,  and  dissemination  of  engineering  matter 
through  its  proceedings.  Surelj  our  proceedings  reflect  great  credit  on 
the  Society  both  as  to  substance  and  form,  but  we  should  not  be  content. 
A  further  effort  should  be  mack-  for  its  fullness  and  completeness  regard- 
ing engineering  work  about  the  state.  Members  should  overcome  their 
bashfulness  upon  being  invited  to  present  papers,  for  the  success  of  our 
annual  meetings  depends  upon  their  cooperation  in  the  presentation  of 
such  papers,  thereby  furnishing  material  for  discussion  and  a  permanent 
record  of  their  work.  It  is  only  through  the  individual  effort  of  its 
members  that  we  may  raise  our  standard  and  make  our  Society  more  fell 
in  this  community.  Usually  the  annual  address  of  the  president  of  a 
Society  is  expected  to  give  a  review  of  engineering  progress  during  the 
past  year.  1  shall  not  attempt  this,  as  I  am  sure  you  have  no  desire  to 
praise  your  own  achievements.  The  progress  in  the  future  should  be 
greater  than  the  past,  benefiting  bj  its  experiences  both  by  successful  and 
unsuccessful  efforts. 

The  number  of  Engineering  Societies  in  the  country  is  large  and  is 
increasing;  and  as  long  as  the  multiplication  of  such  societies  does  not 
tend    tO    weaken    the    Strength    of    existing    Societies    it    is    a    benefit    to    the 

profession  by  the  greater  diffusion  of  engineering  literature.  There  is, 
however,  -til!  a  large  opportunity  for  state  societies  representing  state 
interests  t"  make  its  influence  more  directly  felt  in  connection  with  public 
improvements  by  a  more  public  expression  of  opinion  and  a  full  and 
unbiased  discussion  of  the  proposed  improvement-.  The  state  engineer- 
ing societies  are  important  aids  in  the  education  of  the  younger  engin 
and  also  in  the  education  of  the  public  a-  to  the  need-  for  action  for  public 
benefit. 

Th'  are    in    no   way    rival-   or  competitors   of   the   national 

mtrary,  they  serve  t"  a  great  extenl  .1-  auxiliaries  of 
the  latter,  and  many  young  engineers  join  state  societies  ami  enjoy  the 
privileges  and  benefits  that  would  not  join  national  societies.  There  i- 
ement  of  personal  interest  and  acquaintance  at  the  meetings 
of  state  societies  which  1-  not  possible  in  the  national  societies.  In  the 
-auie  way  the  papers  and  discussions  deal  largelj  with  matter-  of  local 
interest  and  practice  within  the  si 

ubjeel   that  1   would  suggest   that   the  Society  consider, — 
that  is  in  regard  to  the  establishment  of  a  Society  library.    The  important 
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matter  in  this  connection  is  for  the  Society  to  have  permanent  quarters; 
as  at  present  the  Society  has  no  place  where  books  and  records  can  be 
kept,  and  therefore  no  effort  has  been  made  for  the  preserving  of  any 
engineering  matter  which  might  have  accumulated  in  past  years.  And  it 
is  doubtful  if  the  Society  is  in  possession  of  a  complete  set  of  its  own 
proceedings.  Surely  this  is  a  matter  of  great  interest  and  concern,  and  it 
is  to  be  hoped  that  some  provision  can  be  made  so  that  a  library  can  be 
started,  thereby  preserving  present  matter  and  furnishing  an  incentive  to 
the  members  and  friends  of  the  Society  for  the  presentation  of  books, 
pictures  and  relics  of  engineering  work. 

The  summer  meeting  of  the  Society  was  held  at  Stony  Creek  in  August 
last,  attended  by  about  30  members  and  guests ;  the  new  trolley  viaduct  of 
The  Connecticut  Company  extending  between  Chapel  and  Water  Streets, 
New  Haven,  was  inspected,  together  with  the  neighboring  stone  quarries 
at  Stony  Creek,  but  the  day  was  unpropitious  for  close  inspection  on 
account  of  rain.  The  seclusion  of  the  Indian  Point  Hotel  was  in  order, 
however.  A  very  enjoyable  trip  was  made  through  the  Thimble  Islands 
in  the  afternoon  and  the  day  ended  with  a  very  satisfactory  dinner  at  the 
hotel. 

In  closing  I  wish  to  thank  the  other  officers  as  well  as  the  members  of 
the  Society  for  their  cordial  cooperation  and  support  during  the  year. 

Report  of  the  Tellers. 

Total  number  of  ballots,  80. 

For  President:  Whole  number  of  votes  cast,  80.  Necessary  for  a 
choice  41,  of  which  Shepard  B.  Palmer  has  79,  scattering  1. 

For  Vice-President:  Whole  number  of  votes  cast,  80.  Necessary  for  a 
choice,  41,  of  which  Charles  A.  Ferry  has  80,  a  unanimous  election. 

For  Second  Vice-President:  Whole  number  of  votes  cast,  75.  Neces- 
sary for  a  choice,  38,  of  which  A.  William  Sperry  has  65,  scattering  10. 

For  Secretary-Treasurer:  Whole  number  of  votes  cast,  79.  Necessary 
for  a  choice,  40,  of  which  J.  Frederick  Jackson  has  79,  a  unanimous 
election. 

For  First  Director:  Whole  number  of  votes  cast,  73.  Necessary  for  a 
choice  32,  of  which  George  J.  Crandall  has  72,  scattering  1. 

For  Second  Director:  Whole  number  of  votes  cast,  76.  Necessary  for 
a  choice,  39,  of  which  John  K.  Punderford  has  75,  scattering  1. 

President  Easterbrook  then  introduced  President-elect  Palmer,  who 
said : 

Mr.  President  and  Gentlemen:  I  wish,  of  course,  to  thank  you  for  elect- 
ing me  president.  I  realize  that  it  is  no  small  honor  to  be  the  president 
of  a  Society  which  now  numbers  over  three  hundred  members.  I  also 
realize  how  little  training  I  have  had  for  this  office,  having  been  on  the 
Board  of  Direction  for  only  one  year.  For  that  reason,  I  shall  ask  your 
counsel  and  advice,  notwithstanding  the  tenor  of  an  address  I  read  at  one 
time  on  "Independence."  It  was  something  like  this :  "that  as  to  advice, 
none  are  so  foolish  as  the  ones  who  give  it,  except  the  ones  who  take  it." 
I  shall  appreciate  all  the  advice  which  you  may  give  me,  and  I  will  equally 
appreciate  your  cooperation.     I  believe  that  is  what  we  want.    With  your 
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ration  and  the  Society's  support,  with  <>ur  able  Board  of  Direction, 
I  Feel  sure  that  the  nexl  year  will  be  one  of  progi 

Meeting  adjourned  to  [.30  ..  m..  when  the  members  assembled  at  the 
Hammond  Laboratory  and  listened  to  Prof.  Huntoon's  paper,  which  is 
printed  on  page  40. 

At  the  conclusion  of   Prof    Huntoon's  address  the  members  made  a  trip 

through  the   various  departments  of  the  building,  and  at   its  conclusion 

returned  to  North  Sheffield  Hall  for  the  balance  of  the  afternoon  session. 

ivention  re-convened  at   North  Sheffield  Hall,   President   Easterbrook 

in  the  chair. 

I  in    President:    1  think  there  1-  no  business  for  us  to  take  up  b< 
proceeding  with  our  programme.    The  first  paper  on  the  list  this  after- 
noon is   "The  Sea  Wall  in  Connection  with  Power  Stations  and  Manufac- 
turing   Buildings,"  by   Mr.   George   A.   Orrok.     1    take  pleasure   in   intro- 
ducing Mr.  Orrok  to  you.     Mr.  Orrok's  paper  is  printed  on  page  97. 

Prof  then   read   his   paper   on   The   Water    Resources   of   the 

Navajo  Reservation.     Paper  printed  on  page  112. 

Meeting   adjourned   until   9  a.    m.    Wednesday. 

1  )\D    DAY   -MORNING    SESSION. 

Convention  called  to  order  at  9:30  v.  m..  President  Easterbrook  in  the 
chair. 

The  President:  We  will  come  to  order  and  hear  the  report  on  the 
ty  pin.  the  result  of  the  vote  taken  at  the  banquet  last  night. 

Mr  Blair:   There  were  sixty-three  .  Those  voting  for  a  pin 

fifty-one,  and  those  voting  against  a  pin  were  three.  The  indifferent  ones 
were  ten.     For  the  No.   1   design  there  were  twenty-five;    for  the  No.  2, 

twelve  and  one  half;    and    No.   4  design,   twenty-three  and   one   half. 

After  considerable  discussion  it  was  voted  that  the  matter  <<i  the  pin 
be  referred  hack  to  the  committee  with  instructions  to  report  at  the  next 
summer  meeting. 

Mr.  Hinckley  not  hem-  able  to  be  present,  his  paper,  "Problems  Handled 
by  the  Test  Department  of  a  Large  Corporation,"  was  read  by  Secretary 
Jackson.     Paper  printed  on  page  25 

Mr.  Ford  then  read  his  paper  on  "Eight  Weeks  Civic  Study  Abroad." 
Paper  printed  on  page  1. 

Mr.  Welton  being  absent,  Ins  paper  was  explained  by  Mr.  Chandler,  who 

al>o   read   a   short   introduction   to   this   paper       They   are   printed   on   pages 

Mr    Chandler  then  read  his  paper  on    "Hams   Approved  by   Henry  T. 
Potter."    Paper  printed  on  pagi 
The  reporl   of  the  committe*    on  better  descriptions  of  land  in  deeds 

of    transfer    was    taken     from    the    table    and    after     further    discussion    it 

was  voted  that  the  report  be  printed  in  the  annual  proceedings,  the  com 
mitt<  continued  and  report  at  our  next  meeting. 

•  thanks  were  extended  to  th<  if  the  Sheffield  Scientific 

School,  to  the  gentlemen  who  contributed  papers  to  the  meeting  and 
to  tl  on  arrangements, 

ting  adjourned  1.15  ''.  m- 
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CONSTITUTION. 


ARTICLE  I. 


NAME    AND    OBJECT. 

Section  i. — The  name  of  this  Society  shall  be  the  Connecticut  Soci- 
ety of  Civil  Engineers. 

object. 

Sec.  2. — The  object  of  this  Society  shall  be  the  professional  improve- 
ment of  its  members ;  the  encouragement  of  social  intercourse  among 
men  of  practical  science,  and  the  advancement  of  engineering  in  its 
several  branches,  to  wit :  Civil,  hydraulic,  naval,  sanitary,  mechanical, 
electrical,  architectural,  mining,  geological,  metallurgical,  and  chemical; 
the  reading  and  discussion  of  papers,  or  to  hear  lectures  on  any  of  the 
above  topics  relating  to  engineering  science,  and  the  transaction  of  all 
business  properly  belonging  to  said   Society. 

ARTICLE  II. 

MEMBERSHIP. 

Section  i. — The  membership  of  this  Society  shall  consist  of  Members, 
Honorary   Members   and   Associate   Members. 

MEMBERS. 

Sec.  2. — Members  must  be  at  least  twenty-one  years  of  age  and  have 
had  two  years'  actual  experience  in  some  branch  of  engineering  or  sur- 
veying, or  shall  have  been  graduated  from  an  engineering  course  in  a 
college  or  university  of  recognized  standing,  and  they  only  shall  be 
entitled  to  vote  or  transact  business  for  the  Society. 

honorary  members. 
Sec.  3.— Honorary  Members  may  be  as  many  as  the  Society  shall  elect. 
They  shall  have  no  vote,  nor  shall  they  be  eligible  to  hold  office.  They 
shall  have  the  right  to  attend  all  public  meetings  and  to  enjoy  such  other 
privileges  as  the  Society  may  see  fit  to  grant,  excepting,  however,  such 
Honorary  Members  as  may  be  elected  from  active  membership,  when 
they  shall  retain  their  right  to  vote  and  to  hold  office. 

ASSOCIATE    MEMBERS. 

Sec.  4.— Any  person  desiring  to  become  associated  with  this  Society, 
who  is  not  eligible  to  active  membership,  may  make  application,  and  if 
said  application  receives  a  favorable  report  from  the  Board  of  Direc- 
tion, it  shall  be  acted  upon  by  the  Society  at  the  next  regular  meeting, 
and  if  said  candidate  shall  receive  a  majority  of  the  votes  cast  he  shall 
be  declared  elected  as  an  Associate  Member.  Associate  Members  shall 
have  no  vote,  nor  shall  they  be  eligible  for  any  office. 
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ARTICLE   III. 

OFFICER    AND    1I1KIK  DUTIES. 
OFFICERS. 

Section  i. — The  officers  of  this  Society  shall  be,  a  President,  two  Vice 
Presidents,  a  Secretary  and  Treasurer,  an  Assistant  Secretary,  and  four 
Directors. 

ELECTION    OF    OFFICERS. 

Sec.  2. — The  officers,  excepting  the  Assistant  Secretary,  shall  he 
elected  at  the  annual  meeting,  and  shall  hold  their  respective  offices  until 
the  final  adjournment  of  the  meeting  in  which  others  are  elected  and 
qualified  in  their  places. 

PRESIDENT. 

Sec.  3. — The  President  shall  preside  at  all  meetings  when  present. 
He  shall  be  chairman  of  the  Board  of  Direction,  and  of  all  standing 
committees,  and  shall  appoint  all  special  committees,  unless  otherwise 
ordered  by  a  vote  of  the  Society. 

VICE    PRESIDENTS. 

Sec.  4. — In  the  absence  or  inability  of  the  President  to  act,  the  Senior 
Vice  President  present  shall  perform  his  duties. 

SECRETARY. 

Sec.  5. — The  Secretary  shall  attend  all  meetings  of  the  Society,  and  the 
Board  of  Direction,  and  shall  keep  the  minutes  thereof.  He  shall  con- 
duct the  general  correspondence  of  the  Society,  receive  communications 
addressed  thereto,  and  present  the  same  to  the  proper  committees, 
officers,  or  meetings.  He  shall  issue  notices  of  all  meetings,  inform 
committees  of  their  appointment,  and  officers  and  new  members  of 
their  election.  He  shall  notify  all  committees  of  coming  meetings  and 
prepare  the  matters  for  presentation,  lie  shall  keep  a  complete  list  of 
all  m  with  their  addresses  and  dates  of  election.     He  shall  pub- 

lish the  annual  report.     He  shall  perform  such  other  duties  pertaining 
to  hi  is  may  be  imposed  upon  him  by  the  Society  or  by  the 

:'    Direction,    and    shall    receive    a    salary    to    be    fixed    l>y    the 

TREASURER. 

r  shall  keep  the  accounts,  collect  all  the  funds 

and  shall  deposit  the  same  to  Mu-  credit  of  the  Society  in 

may  lie  ■!•  by   the   Board  ol   I  Hrection.     1  le 

shall  pay  all  I. ilh,  when  approved  by  the    Presidenl   or  a  majority  of  the 

of  his  receipts 
'I  at  all  til  pen  to  the  inspection  of  the 

'all  mak<  udited   itemized   report   to  the  annual 

lie    faith  fid    performance    of    his 
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duties,  in  such  amounts  and  with  such  sureties  as  the  Board  of  Direc- 
tion may  require,  and  he  shall  receive  such  remuneration  as  the  Society 
may  vote  to  him  from  time  to  time.  The  Board  of  Direction  shall 
audit  the  Treasurer's  accounts  and  books  annually. 

ASSISTANT    SECRETARY. 

Sec.  7. — The  Assistant  Secretary  shall  be  appointed  annually  by  the 
President,  and  his  duties  shall  be  such  as  would  pertain  to  the  office 
of  executive  secretary. 

BOARD    OF    DIRECTION. 

Sec.  8. — This  Board  shall  consist  of  the  President,  the  two  Vice  Presi- 
dents, and  the  four  Directors.  It  shall  have  supervision  and  care  of  all 
the  affairs  and  property  of  the  Society,  and  shall  conduct  the  same  in 
accordance  with  the  Constitution  and  By-Laws.  The  President  or  one 
of  the  Vice  Presidents  shall  preside  at  all  meetings  of  the  Board,  in 
the  order  of  seniority.  In  the  absence  of  all  these  officers,  a  chairman 
pro  tern,  may  be  appointed  for  the  meeting.  The  first  year  after  this 
section  is  adopted,  four  members  shall  be  chosen  at  the  annual  meeting, 
two  shall  be  chosen  for  a  term  of  one  year  and  two  to  serve  two  years. 
At  all  subsequent  annual  meetings  two  members  shall  be  chosen  to 
serve  two  years.  Four  members  shall  constitute  a  quorum  to  trans- 
act business. 

ARTICLE  IV. 

ELECTIONS. 
OFFICERS,   WHEN    ELECTED. 

Section  i. — At  each  annual  meeting  the  Society  shall  elect  by  ballot,  a 
President,  two  Vice  Presidents,  and  a  Secretary  and  Treasurer,  to  serve 
one  year;    also  two  Directors  to  serve  two  years. 

NOMINATIONS,   HOW   MADE. 

Sec.  2.— A  nominating  blank,  containing  a  list  of  officers  to  be  voted 
for,  shall  be  sent  by  the  Secretary  to  each  member,  at  least  sixty  (60) 
days  before  the  day  of  the  annual  meeting.  The  nominations  for 
officers  shall  be  returned  to  the  Secretary  in  an  envelope  endorsed  with 
the  member's  signature,  within  twenty-one  (21)  days  from  the  date 
upon  which  the  blanks  were  mailed  to  members,  and  shall  be  delivered 
by  him,  unopened,  to  the  Board  of  Direction  at  a  meeting  to  be  held 
by  them  to  canvass  such  nominations. 

A  member  nominated  for  an  office  by  as  many  as  ten  (10)  other  mem- 
bers may  become  a  candidate  for  that  office.  If  a  member  be  nominated 
for  more  than  one  office,  he  shall  be  considered  as  having  been  nom- 
inated for  that  office  for  which  he  received  the  most  nominating  ballots. 

If  no  member  receives  ten  (10)  nominating  ballots  for  an  office,  or  if 
for  any  reason  there  should  be  no  candidate  for  an  office,  the  Board  of 
Direction  shall  nominate  at  least  two  candidates  for  that  office. 
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All  nominees  for  office  shall  be  notified  at  once  by  the  Secretary  ot 
their  nomination  and,  unless  the  Secretary  receives  a  prompt  declination, 
it  shall  be  assumed  that  they  have  acc<  pted  such  nomination. 

ELECTIONS,    HOW   CONDUCTED. 

Sec.  3. — At  least  twenty-one  (21)  days  before  the  annual  meeting  the 
Secretary  shall  send  each  member  a  ballot,  containing  the  names 
(arranged  alphabetically)  of  the  candidates  for  each  office.  This  shall  be 
accompanied  by  an  envelope  addressed  to  the  Secretary,  with  a  blank 
space  on  the  back  for  the  signature  of  the  member  voting,  also  a  blank- 
envelope  carrying  no  mark  for  recognition. 

ich  member  shall  signify  his.  choice  of  candidates  on  the  ballot  and 
return  it  to  the  Secretary  in  two  sealed  envelopes ;  the  inner  one  to  be 
left  entirely  blank,  and  the  outer  one  endorsed  with  signature  of  sender. 

Ballots  may  be  sent  by  mail  to  the  Secretary  or  handed  to  him  directly. 
The  Secretary  shall  deliver  the  ballots,  unopened,  to  the  tellers  appointed 
by  the  presiding  officer. 

The  polls  will  close  at  eleven  o'clock  in  the  morning  of  the  day  of 
the   regular  annual  business  meeting  of  the   Society. 

MEMBERS    IN    ARREARS    CANNOT    VOTE. 

Sec.  4. — It  shall  be  the  duty  of  the  Treasurer  to  furnish  the  tellers 
with  an  alphabetical  list  of  members  in  arrears  for  dues  for  two  years 
or  more,  and  no  vote  from  a  member  so  in  arrears  shall  be  counted. 
Ballots  received  from  such  members  shall  be  returned  to  them  unopened 
with  a  statement  of  the  reason  for  such  action. 

PLURALITY     ELECTS. 

Sec.  5. — The  candidate  for  each  office  receiving  a  plurality  of  the  votes 
shall  be  declared  elected.     In  case  of  a  tie  vote,  the  meeting  shall  pro- 
ote  by  ballot  for  the  candidates  who  are  tied. 

Mi.  II  [C  VI  [ON. 
'.  6. — The  Secretary  shall  officially  notify  in  writing  each  officer  of 
his  election. 
Officers  so  el  11  qualify  and  assume  their  duties  immediately 

of  the  meeting  at  which  they  arc  elected,  and  shall 
hold  office  until  their  successors  are  duly  elected  and  qualified. 

VAI 

occurring  for  any  cause  in  the  list  of  officers  shall 
lied  by  the  Board  of  Direct  ion. 

ers. 

:i  application  shall  be  announced  on  the  notices  for  the 

ting  after  it  is  ■  shall  then  be  considered  by  the  Board 

Direction,  and,  if  a|  hall  be  presented  to  the  Society  for 
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ballot  at  a  regular  meeting.  If  a  candidate  receives  a  majority  of  the 
ballots,  he  shall  be  declared  elected.  In  case  of  rejection,  no  minute 
shall  be  published,  but  the  Secretary  shall  notify  the  applicant  by  letter. 

APPLICATION    FOR    MEMBERSHIP. 

Sec.  9. — All  applications  for  membership  or  for  transfer  from  one 
grade  of  membership  to  another,  shall  be  made  on  a  regular  form,  to 
be  secured  from  the  Secretary,  and  to  be  endorsed  by  three  Members. 
This  form  shall  contain,  immediately  over  the  signature  of  the  appli- 
cant, a  clause  in  which  the  applicant  shall  agree  that  if  elected  he  will 
be  governed  in  all  Society  matters  by  the  Constitution  and  By-Laws, 
and  will  forward  the  interest  of  the  Society  at  all  times. 

ARTICLE  V. 

MEETINGS. 
ANNUAL     MEETING. 

Section  i. — There  shall  be  a  regular  annual  meeting  held  on  the  sec- 
ond Tuesday  of  February  each  year,  at  such  place  as  may  be  selected 
by  the  Board  of  Direction,  of  which  due  notice  shall  be  given  by  the 
Secretary. 

MEETINGS,   HOW   CALLED. 

Sec.  2.— Special  meetings  may  be  called  by  the  President  and,  when 
so  called,  notice  of  the  meeting  specifying  the  business  thereof  shall  be 
mailed  by  the  Secretary  to  the  postoffice  address  of  each  member  at 
least  ten  days  before  such  meeting  shall  be  held.  Special  meetings 
shall  be  called  by  the  President  on  written  application  of  any  ten  (10) 
members. 

QUORUM. 

Sec.  3. — Ten  per  cent,  of  the  membership  shall  constitute  a  quorum 
for  the  transaction  of  ordinary  business,  except  for  the  election  of 
officers  or  for  voting  on  amendments  to  the  Constitution  or  By-Laws, 
which  shall  require  fifteen  per  cent. 

ARTICLE  VI. 


Section  1  —  The  annual  dues  of  Members  and  Associate  Members  shall 
be  three  ($3.00)  dollars  per  year,  payable  in  advance  at  the  annual 
meeting. 

Members  elected  at  any  time  of  the  year  shall  pay  full  dues  for  that 
year. 

Sec.  2. — Honorary  Members  shall  pay  no  annual  dues. 

Sec.  3.— The  Board  of  Direction  shall  have  power  to  remit  dues  when, 
in  their  opinion,  it  is  for  the  best  interest  of  the  Society. 
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ARTICLE  VII. 

DEPRIVATION    OF    MEM  HERS  HIP. 

Section  i. — Any  member  whose  dues  shall  remain  unpaid  for  two  (2) 
years  shall  be  notified  by  the  Treasurer,  by  sending  by  registered  mail 
a  bill  for  dues  in  arrears,  on  the  face  of  which  bill  shall  be  printed  the 
sections  of  the  Constitution  covering  such  cases.  If  the  dues  are  not 
paid  within  thirty  (.30)  days  after  such  notification,  the  matter  shall  be 
presented  to  the  Board  of  Direction,  who  shall  have  power  to  drop  such 
member  from  the  roll. 

resignations. 

Sec.  2. — Resignations  must  be  submitted  in  writing  to  the  Secretary, 
and  may  be  accepted  by  the  Board  of  Direction  when  all  indebtedness 
to  the  Society  has  been  discharged. 

Sec.  3. — All  charges  against  any  member  shall  be  investigated  by  the 
Board  of  Direction  before  being  submitted  to  the  Society. 

Any  member  may  be  expelled  for  conduct  which  may  be  deemed 
prejudicial  to  the  Society,  by  a  two-thirds  vote  of  the  Members  present 
at  a  business  meeting;  provided,  that  not  less  than  fifteen  (15)  vote 
f.'i-  expulsion,  and  that  such  member  shall  have  had  one  month's  notice 
of  the  charges  preferred  against  him  and  of  the  time  appointed  for 
their  consideration.  All  charges  must  fully  set  forth  the  offense  or 
offenses  alleged,  and  must  be  signed  by  the  members  preferring  them. 
An  attested  copy  must  be  furnished  the  accused,  who  shall  be  entitled  to 
be  present  and  to  be  heard  in  defense,  in  person  or  by  attorney,  at  all 
meetings  at  which  the  charges  are  investigated,  except  during  the  time 
when  a   final  vote  is  being  taken. 

ARTICLE  VIII. 

AMENDMENTS   TO  THE   CONSTITUTION. 

Section  i. — Proposed  amendments  to  this  Constitution  must  be  pre- 
sented in  writing  at  a  regular  business  meeting  of  the  Society,  and 
signed  by  at  least  three  Members. 

Amendments  so  presented  shall  be  read  at  the  meeting  and  a  copy  filed 
with  the  Secretary  at  the  same  time.  At  the  meeting  when  presented 
the  proposed  amendments  may  be  di  nd  amended,  but  cannot 

Sei  ilar  business  meeting  the  amendments  previously 

Section    I.    ma  d    upon    by    letter    ballot. 

'l"ts   shall  be  M-nt   out   with   the  call    for  the  meeting  and   shall 
have  the  prop  r  with  the  section  oi  the  pn 

Constitute  point   in  question,   printed   upon   the  ballot. 

With  the  ballot  shall  al  ■  an  envelope  directed  t>>  the  Secretary 

and  mar!  Amendment."    The  Secretary  shall  keep  these 

:iccr  all  replies  received 
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up  to  the  hour  of  closing  the  polls.  Tellers  shall  be  appointed  by  the 
presiding  officer,  who  shall  open  and  count  all  ballots.  The  result 
shall  be  announced  at  the  meeting  by  the  presiding  officer.  Two-thirds 
of  the  ballots  cast  will  be  necessary  for  the  adoption  of  an  amend- 
ment. 

Sec.  3. — The  Board  of  Direction  is  authorized  to  number  the  Articles 
and  Sections  of  the  Constitution  and  By-Laws  to  correspond  with  any 
changes  that  may  be  made. 


BY-LAWS. 


1.  In  addition  to  the  regular  annual  meeting,  as  provided  by  the  Con- 
stitution, the  Society  shall  hold  at  least  one  other  general  meeting,  and 
may  hold  such  other  meetings  to  listen  to  lectures  or  addresses,  or  to 
visit  engineering  works  of  interest,  or  of  a  purely  social  nature,  as  the 
Board  of  Direction  may  decide  to  call. 


GENERAL  ORDER  OF  BUSINESS  AT  ANNUAL  MEETING. 

2.     The  following  general  order  of  business  shall  be  observed  at  annual 
meetings  f 

1.  Presentation  of,  and  action  upon,  minutes  of  last  meeting. 

2.  Report  of  Board  of  Direction. 

3.  Report  of  Secretary. 

4.  Report  of  Treasurer. 

5.  Report  of  any  Special  Committees. 

6.  Election   of   new   members. 

7.  Election  of  officers. 

8.  Address  of   President. 

9.  Miscellaneous   business. 

10.  Papers,  lectures,  or  addresses. 

11.  Adjournment. 


BUSINESS    MEETINGS — ORDER. 

3.  The  following  general  order  shall  be  observed  at  Business  Meet- 
ings: 

1.  Presentation  of,  and  action  upon,  minutes  of  last  meeting. 

2.  Miscellaneous  announcements. 

3.  Stated  business. 

4.  Adjournment. 

4.  Contributing   Members   under   the   old   Constitution   shall  become 
Associate  Members  upon  the  adoption  of  the  Revised  Constitution. 
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5.  Actual  personal  transportation  expenses  incurred  by  the  Secretary 
in  attending  meetings  shall  l>e  paid  from  the  Society  treasury,  upon 
approval  of  the  President  or  two  members  of  the  Board  of  Direction. 

6.  In  the  election  of  Honorary  Members,  a  unanimous  vote  is  neces- 
sary to  elect. 

7.  The  Society  may  at  any  time,  duly  named  for  the  purpose,  enact 
By-Laws  for  the  future  guidance,  consonant  with  the  Constitution. 
These  By-Laws  may  be  amended  or  repealed  at  any  meeting,  in  the  call 
for  which  meeting  a  copy  of  the  proposed  amendment  or  addition  shall 
have  been  printed  and  sent  to  each  member  with  the  said  notice. 

PARLIAMENTARY    RULES. 

8.  In  all  questions  arising  at  any  meeting,  involving  parliamentary 
rules,  not  provided  for  in  these  By-Laws,  Roberts'  Rules  of  Order  shall 
be  the  governing  authority. 

VISITORS. 

9.  Visitors  may  be  admitted  to  meetings  under  such  rules  as  the 
meeting  may  prescribe. 

10.  All  forms,  such  as  blanks  for  application  for  membership,  ballots 
for  officers,  ballots  on  amendments  to  Constitution  or  By-Laws,  and 
other  necessary  blanks  for  the  conduct  of  the  business  of  the  Societv, 
sliall  be  prepared  by  the  Secretary  and  approved  by  the  Board  of  Direc- 
tion. 
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CHARTER  MEMBERS  OF  THE  SOCIETY. 


HONORARY 

Prof.  John  E.  Clark April,  1884 

George  H.  Frost April,  li 

ACTIVE 

E.  P.  Augur April 

H.  W.  Ayres Jan.  13 

G.  H.  Bishop Jan.  13 

D.   S.  Brinsmade April 

C.  H.  Bunce April 

L.  W.  Burt Jan.  13 

C.  E.  Chandler April 

R.  S.  Hulbert April 

C.  M.  Jarvis April 

H.  J.  Kellogg April 

F.  W.  Laforge Jan.  13 

J.  M.  McKenzie April 

W.  B.  Palmer Jan.  13 

S.  C.  Pierson Jan.  13 

A.  W.  Rice April 

William   G.   Smith April 

Nelson  J.  Welton April 

J.   K.  Wilkes April 


1884 
1885 
1885 
1884 
1884 
1885 
1884 
1884 
1884 
1884 
1885 
1884 
1885 
1885 
1884 
1884 
1884 
1884 


List  of  Members. 

With  Addresses  and  Dates  of  Election. 


Members  are  particularly  requested  to  inform  the  Secretary  at  once 
of  any  change  in  address. 


HONORARY   MEMBERS. 

CHITTENDEN,    PROF.    RUSSELL   H April  20,   1901 

Dean  of  Sheffield  Scientific  School  of  Vale   University,   New  Haven,   Conn. 

CLARK,    JOHN    E April,  1884 

Prof.  Mathematics,  Emeritus,  at  Sheffield  Scientific  School,  Yale  University, 
Springfield,   Mass. 

FITZGERALD,    DESMOND    Jan.  8,   1901 

Consulting   Engineer,   Brookline,    Mass. 

FROST,  GEORGE  H \pril,  1884 

-idcnt    Engineering    News    Publishing    Co.,    New    York. 

FULLER,   WILLIAM  P> Feb.    12,   1908 

Consulting  Engineer,    170   Broadway,    New    York. 

HADLEY,  DR.  ARTHUR  T April  20,  1901 

■  lent  Yale   University,    New   Haven,   Conn. 

HAUPT,    LEWIS    Feb.   1.. 

ulting  Engineer,   Bellmar,   X    J. 

ELAYNES,    EDWARD   C Jan.   14,  1890 

mil    N.    Y. 

PETTEE,   WILLIAM    E Jan.   10,   r8og 

Civil   Engineer,    Salisbury,    Conn. 

SEYMOUR,    WILLIAM    0 Feb.  9,  1904 

Railroad  Commissioner,  Ridgefield,  Conn. 

SKINNER,    FRANK    W Jan.  9,  1900 

Edit                       i  the  Engineerii                     Mew  York. 
SCOFIELD,  HORAI  E  G Feb.    14.   >9o6 


MEMBERS. 

ALDE1  Tan.    10.    1899 

\\  1  si   Hartford,  Conn. 
AI.I.I  Aug.    t2,    1908 

AMRHYN,  GUSTAVE  X.,  Feb.  9.  1904 

1   ..nil. 

AUGUR,  EDWIN  P \pril,  1884 

.   Middli  tow  n.  Conn. 
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AYRES,    HENRY  W Jan.   I3j  l885 

Hydraulic   Engineer,   Hartford,   Conn. 

AZHDERIAN,  REUBEN  B Feb.   12,   1907 

Assistant  City  Engineer,  Bridgeport,  Conn. 

BACKES,   WILLIAM  J. Aug.   17,   1909 

Civil  Engineer,  Hartford,   Conn. 

BACON,   ARTHUR   W Feb.  9,   1904 

Hall   &  Bacon,  Civil   Engineers,   New  Britain,  Conn. 

BANTA,    D.    SCHUYLER    Aug.  23,  1905 

Civil    Engineer,   Hartford,    Conn. 

BARKER,  WILLIAM   H Aug.   10,   1904 

Expert  in  Patent  Causes,   160  Broadway,  New  York. 

BARNEY,    SAMUEL    E Jan.  9,   1900 

Prof.   Civil  Engineering  Sheffield  Scientific   School,  Yale  University, 
New  Haven,  Conn. 

BARTLETT,    FRANK    Aug.   17,   1909 

Civil   Engineer,  Torrington,    Conn. 

BEACH,    CHARLES    EDWARD    Jan.   10,   1893 

Civil    Engineer,    West   Hartford,    Conn. 

BEARDSLEY,  ROBERT    Aug.   17,   1909 

Civil  Engineer,  Naugatuck,  Conn. 

BELDEN,  EDGAR  T Jan.  8,  1901 

Box  931,    Pittsfield,   Mass. 

BENNETT,   CHAS.  J Aug.   14,   1906 

Engineering  Department,  N.  Y.,  N.   H.   &  H.  R.   R.  Co.,  Hartford,  Conn. 

BENNETT,    RAYMOND    F March  30,  1900 

Bennett's    Contracting   Corporation,    Portland,    Maine. 

BLACK,  WILLIS  J Feb.   13,   1906 

Civil  Engineer,   N.   Y.,  N.  H.   &  H.   R.   R.,  New  Haven,  Conn. 

BLAIR,    CLARENCE    M Aug.   10,   1904 

Civil   Engineer,   New   Haven,   Conn. 

BLAKESLEE,    CLARENCE  Jan.  9,   1900 

Civil   Engineer  and  Contractor,   New   Haven,    Conn. 

BLATCHLEY,   WILLIAM   J Aug.  10,  1904 

Civil   Engineer,   New  Haven,   Conn. 

BLEIM,   DANIEL  WILLIAM    Feb.   12,   1907 

Manager    American    Bridge    Co.,    East    Berlin,    Conn. 

BODFISH,   HENRY   L Feb.   13,   1906 

Civil  Engineer,  N.  Y..  N.  H.  &  H.   R.  R.   Co.,  Waterbury,  Conn. 

BRADLEY,   DANIEL   E Jan.  9,   1894 

President   Berlin   Construction    Co.,    Berlin,   Conn. 

BRAINARD,   ALBERT   S Aug.   12,   1908 

Civil   Engineer,   East  Hartford,   Conn. 

BRETT,  THOMAS   C AuS-   I0>   J9°4 

Secretary   Yale    Safe   &   Iron   Works,    New  Haven,    Conn. 

BREWER,  •WILLARD   SEYMOUR    Feb.   12,   1907 

City   Engineer's   Office,   Hartford,   Conn. 

BRINSMADE,  DANIEL  E April  20,   1901 

Secretary    and    Assistant    Engineer    Ousatonic    Water    Co.,    Shelton,    Conn. 

BRINSMADE,   D.   S APriI>   l884 

Engineer  Housatonic  Water  Power  Co.,  Derby,  Conn. 

BRISTOL,   WARREN    P AuS-   I2>   J9°8 

Associate   Member,    Hartford,    Conn. 
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.    1IF.XRY    R Jan.   10,   1899 

Civil    Engineer,    Ilaitford,   Conn. 

BUNCE,   CHARLES   II April.   1884 

Civil    Engineer,    Hartford,    Conn. 

BURGHARDT,    WALLACE    Feb.    13.   1906 

Xorth  Canaan,  Conn. 

BURT,  LUTHER  HAROLD  Vug.  14.  1900 

Assistant  Engii  wer  Commission,  White  Plains.  X.  Y. 

BURT.    LUTHER  W Tan.   13,  1883 

Civil   Engineer   an<l    S  Martford,   Conn. 

BUSCIK'R,    EMIL    CHARLES    Tan.   10,   1899 

Civil  Engineer  and   Surveyor,    Arlington,   X.   J. 

BUSH,   EDWARD  W Jan.   10,   1899 

Chief  Engineer,   Conn.  River   Bridge,   Saybrnok.   I 

BUSHNELL,   W.    C...    Associate   Member    Feb.    14,   1905 

Electrical   Engineer.    New   Haven,   Conn. 

CADWELL,   WILLIAM    II May  31,  1893 

Civil  Engineer,  New  Britain,  Conn. 

CAHN,    ALEXANDER    Jan.  9.  1900 

Civil   Engineer,   New   Haven,   Conn. 

CAIRNS,    ROBERT    \ Aug.  29,  1890 

Sanitary  and  Hydraulic   Engineer  and  City   Engineer.   Waterbury,   Conn. 
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CLARK,  WILLIAM  S July  ,4>   l890 

Civil  Engineer,  Meriden,  Conn. 
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COMSTOCK,   LEWIS   B Aug.   10,  1904 
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CORSON,  WILLIAM  R.  C ' Feb.  10,  1903 

Electrical   Engineer,   Hartford,    Conn. 

CRAM,   ROY  C Feb.  8,   1910 

Civil  Engineer,  New  Haven,  Conn. 

CRANDALL,   GEORGE  K Jan.   11,  1887 

City   Engineer,    New   London,    Conn. 

CRAWFORD,  CHARLES  M July  18,  1S99 

Civil   Engineer,   New  Haven,   Conn. 
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npHESE    Proceedings    reach    some    2500    engineers    and    con- 
-**       tractors  throughout  the  country.     No  like  publication  that 
we    know   of  provides    the    same   amount    of  advertising    for    so 
small  an  expenditure. 

For  rates  and  space,  address 

J.  FREDERICK  JACKSON, 

Secretary,  New  Haven,  Conn. 


DO  NOT  FORGET  OUR  ADVERTISERS 


THEY  ARE  ALL  FIRST  CLASS  AND  RELIABLE 


PATRONIZE  THOSE  WHO  PATRONIZE  US 


Please    Mention   this   Publication   in    Addressing    Them 


HERBERT    C.    KEITPH 

Mem.  Am.  Soc.  C.E.  Mem.  Conn.  Soc.  C.E. 

Consulting    Engineer 

DESIGN  A.ND  CONSTRUCTION  OK 

Bridge  and  Structural  Work 

Masonry  and  Foundations  116  Nassau  Street 

Railroads  and  Street  Railways  »,        York 

Inspection  and  valuation  of  existing  structures 
Legal  Engineering 


Rudolph  Hering  George  W.  Fuller  George  A.  Johnson  Elmer  G.  Manahan 

.  HERING  &  FULLER 
Hydraulic  Engineers  and  Sanitary  Experts 

SPECIALTIES 

WATER  SUPPLY  SEWERAGE 

WATER  PURIFICATION  SEWAGE  DISPOSAL 

REFUSE  DISPOSAL 

170    BROADWAY  INEW    YORK 


ENGINEERING   NEWS 

FOUNDED   1874 

The  Leading  Engineering  Paper  of  the  World 


For  Engineers,  Architects,    Draftsmen,  Con- 
tractors, Manufacturers,  Purchasing  Agents 
Government    and    Municipal    Officials 


l]|  Stands  for  progress,  character  and  the  highest  ideals  of 
the  Engineering  profession. 

€][  Covers  the  broad  field  of  Engineering  more  comprehen- 
sively than  any  similar  publication. 

CJ  The  most  ably  edited  and  most  widely  quoted  technical 
journal  in  the  world. 

€|  Nearly  2,000  pages  of  text  amply  illustrated  with  photo- 
graphs and  drawings,  and  450  pages  of  authentic  Construction 
News  notes. 

€fl  The  principal  medium  for  "Situations  Open,"  "Situation 
Wanted  "  and  "  Proposal  "  advertising. 

Important  Supplements 

<§  "  Engineering  Literature,"  containing  the  best  reviews  of 
technical  books,  and  "Current  Prices  of  Engineering  Materials," 
an  absolute  necessity  to  any  who  estimate  on  work  or  buy 
supplies. 

A  Subscription  is  an  investment      not  an  expense 


Subscription  Price,  $5.00  a   Year 

A  Sample  Copy  scut  on  request  to  anv  address 

Can  you  afford  to  be  without  the  most    important 
journal  devoted  to  your  profession  ? 


PI  BLISNI  I)  EVERY  THURSDAY  AT 

220  Broadway  =         =        New  York  City 


THE  FAIRBANKS  COMPANY 


Scales  for  all  Requirements 

Cement  Testing  Apparatus 

Valves,  Hydrants 

and  Water  Gates 


HARTFORD,  CONNECTICUT 


AMERICAN    AND    GERMAN 


FACTS  ARE    BETTER  THAN    ASSERTIONS 


THE    SIDEWALK    CEMENT 

EVERY  barrel  of  ALSEN'S guaranteed  unreservedly  to 
conform  to  "Standard"  and  Government    Specifications. 
A  medium  slow  set  cemenl  has  proven   in   pra<  tical  t< 
in  all  countries,  most  durable  and  safe. 

Forced  strength,  Like  forced  growth,  is  dangerous  to 
ultimate  i  esults. 

We  supply  QUICK  SET  for  special   work  only. 

ALSEN'S  is  the  SAFEST  cement,  as  Analyses  prove. 
So  low  in  magnesia  and  sulphuric  anhydride  that  Engi- 
neers and  Architects  give  it  preferem  e  in  steel  or  hydraulic 
construction.  We  guarantee  an  Analysis  that  other  large 
c<  impanies  cann<  >t  meet. 

The  Panama  Canal  Award  by  Isthmian  Commission, 
the  70,000  l)l)Is.  City  of  Rochester  contract,  the  100,000 
bbl.  New  Orleans  Filtration  Plant,  the  joo.ooo  bbl.  Ke) 
W(  1  Extension,  and  man)  works  of  nearly  equal  impori 
ance,  without  ;i  single  rejection  under  most  rigid  tests, 
substantiate  ever)  assertion  made  for  this  Portland. 
Alsen's  was  selei  ted  foi  the  I.  KM), (MM)  bbls.  Ashokan  Dam 
contract,  also  hall  a  million  barrels  foi  new  Kensico 
Reservoir. 

"CEMENT   [N8URANCE" 


NATIONAL    PAINT   WORKS 

Established   1876 

WILLI AMSPORT,  PA. 
Railroad  and  Technical  Paints 

Specialists  in 

Paints  for  Metal  Surfaces 

Our  Paints  are   on  more  bridges  than  all  other 
makes    combined 


Send  to  our  Main  Sales  Office,  at  100  William  Street,  New  York  City, 
for  a  free  copy  of  the  Seventh  Edition  of  the  Review  of  Technical 
Paints  for  Metals. 


ROBERT  W.  HUNT  &  CO. 

ENGINEERS 

TEST   MATERIALS,  INSPECT  FABRICATION,  SUPERVISE  ERECTION 


STRUCTURES  OF  EVERY  DESCRIPTION 


EXAMPLES  : 
BUILDINGS  VAULTS 

Metropolitan  Life  Ins.   Co.  Sub  Treasury,  Wall  Street 

Apthorpe   Apartment  34th   Street  National  Hank 

B.  Altman  Van  Norden  Trust  Co. 

Gorham  Mfg.  Co.  Windsor  Trust  Co. 

Tiffany  &  Co.  Liberty  National  Bank 

Singer  Mfg.  Co.  Hankers  Trust  Co. 

Waldorf-Astoria  Hotel  Seligman  &  Co.,  Bankers 

REPRESENTATIVE  BUILDINGS  IN  ALL  THE  LARGE  CITIES 
OF  THE  UNITED  STATES 


LABORATORIES 

PHYSICAL,  CHEMICAL,  CEMENT 

New  York  Washington        Pittsburgh  Buenos  Ayres      Chicago  San  Francisco 

Philadelphia        Montreal  New  Orleans       London  St.  Louis  Mexico  City 


RAILWAY,  STEAMSHIP  AND  INDUSTRIAL  PROPERTIES  EXAMINED  AND  APPRAISED 
ECONOMIC  OPERATION  DETERMINED 


The  Standard  American   Brand 


ALWAYS    UNIFORM 


NONE  JUST  AS  GOOD 

The  eat  bought  by  the  U.  S.     !        nment  for  the 

Panau  -  500,000  barrels 

LARGEST  CAPACITY  OF  ANY  CEMENT  COMPANY  IN 
THE  WORLD,  OVER  50.000  BARRELS  PER  DAY 

THE  ATLAS  niiuii  CEMENT  CO. 

31  Broad  Street  New  York  Citv 


Send  for   our    book*    on   '  oncrete  construction 


A  RUBBER  SQUEEGEE  CHASER 
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KINDLING  MACHINERY  CO. 

sec    s 


The  Standard  American  Brand 
ALWAYS  UNIFORM 


PORTLAND  % 

[ATLAS] 

u  CEMENT  J?1 


a-SV 


NONE  JUST  AS  GOOD 

The  Cement  bought  by  the  U.  S.  Government  for  the 
Panama  Canal,  4,500,000  barrels 

LARGEST  CAPACITY  OF  ANY  CEMENT  COMPANY  IN 
THE  WORLD,  OVER  50,000  BARRELS  PER  DAY 

THE  ATLAS  Portland  CEMENT  CO. 

30  Broad  Street,  New  York  City 

Send  for  our  books  on  concrete  construction 
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A  RUBBER  SQUEEGEE  CLEANER 

that  replaces  the  Sprinkler,  Sweeper  and  Scraper 
and  cleans  a  street  as  a  rubber  squeegee  does  a  window 


What  some  City  Officials  think  of  the  Kindling  Street  Washing  Machine 


"  I  consider  it  the  most  practicable  street 
cleaner  for  smooth  pavement  that  I  have  ever 
seen.  Its  advantages  over  other  flushing 
machines  are  that  its  sprinklers  are  under  no 
heavy  air  pressure,  so  detrimental  in  my 
opinion  to  asphalt  and  other  similar  pavements, 
and  at  the  same  time  there  is  practically  no 
waste  of  water,  as  it  is  about  all  used  by  the 
heavy  revolving  rubber  squeegee  which  washes 
the  pavement  so  thoroughly  as  to  leave  no 
slime,  mud  Or  dust." — Charles  J.  Poetsch, 
City  Engineer,  Milwaukee,  March  20,  1908. 

"  I  am  in  receipt  of  your  communication  of 
August  10th,  enclosing  bill  of  lading  for  three 
(3)  of  your  Street  Washing  Machines,  which 
completes  the  order  for  ten  (10)  machines  for  this 


department.  These  machines  are  doing  most 
excellent  work,  both  in  point  of  thoroughness 
and  economy.  We  are  making  an  extensive 
test  with  the  machines,  covering  the  street  area 
cleaned,  quantity  of  water  consumed  and  cost 
of  operation.  When  sufficient  data  is  obtained 
I  shall  be  glad  to  let  you  have  a  statement  of 
the  results." — Foster  Crowell,  Commissioner 
of  Street  Cleaning,  New  York,  August  18, 1908, 

"  I  am  pleased  to  give  you  the  data  procured 
by  our  test  mentioned  in  my  letter  of  August 
18.  We  cleared  37,814  sq.  yards  in  one  day 
with  one  machine,  and  with  a  consumption  of 
143  gallons  of  water  per  1,000  sq.  yards,  cleaned 
once." — Foster  Crowell,  New  York,  Decem- 
ber 23,  1908. 


KINDLING  MACHINERY  CO. 

MILWAUKEE,  WISCONSIN 

LET   US  SEND  COMPLETE   DESCRIPTION 


BUFFALO  PITTS 


Tandem  Rollers 
Asphalt  Rollers 
Golf  Rollers 


i>iiiii>ii-    Drive  Tandem   Boiler 

Macadam  Rollers 
Combination 

Rollers 
Road  Scarifiers 


iiouhi.    Cylinder   Macadam   Boiler 


WRITE     FOR     CATALOG 

Buffalo  Steam  Roller  Company 

BUFFALO,   N.  Y. 


EASTERN      OFFICES 

150    NASSAU    STREET,    NEW    YORK    CITY 
15     COURT    SQUARE    \    \    BOSTON,    MASS. 


Standard 

Asphalt  Road  Oil 

Emulsifying  Road  Oil 

Macadam  Asphalt  Binder 


Experiment 
and  experi- 
ence have 
demonstrated 
that  asphalt, 
or  oil  with  an 
asphaltum 
base,  are  the 
only  products 
successfully 
applied  to 
roads  which 
insure  per- 
manency of 
dust  relief  and 
maintain  the 
roads  in  per- 
fect condition. 


These  substances  are  suitable  for  either  road  con- 
struction or  road  maintenance  and  are  adapted  for 
all  conditions  of  roads  and  for  use  in  all  localities. 

Zlcnftali  *Dr\r*A  A:l  an  asphalt  bearing-oil  for  use  on  well- 
ADJ/Udll  KOaa  VJll  made  roads  as  they  are.  One  appli- 
cation, if  properly  applied,  suffices  for  a  season. 

Emulsifying  Road  Oil  l^lfiT^SfA 

water.  Serves  as  a  dust  preventive  ;  requires  frequent  applica- 
tion. For  use  on  side  roads,  private  grounds  or  parks,  etc., 
where  traffic  is  light. 

a  heavy   product,   al- 
most solid  asphaltum, 

used  in  constructing  macadam  and  all  other  roads  where  as- 

phaltic  material  is  required. 

STANDARD  OIL  COMPANY 

(Road  Oil  Department) 
Kansas  City,  Kan.      26  BROADWAY,  N.  Y.      115  Adams  St.,  Chicago.  111. 


Macadam  Asphalt  Binder 


W A HASH  PITTSBURG  TERMINAL  BUILDING,  PITTSBURG,  PA. 

MEMBERS  OF  THE  CONNECTICUT  SOCIETY 

l  IF 

CIVIL  ENGINEERS 
as  well  as  prominent  members  of  other  well-known  promi- 
nent engineering  societies  have  found 

DIXON'S  SIUCA-GRAPHITE  PAINT 

superior  to  all  other  protective  coatings  for  structural  steel 
and  iron.  The  expense  and  annoyance  of  repainting  will 
noi  recur  every  year  or  two  if  you  use  Dixon's  Silica-Graph- 
ite Taint.  It  has  an  unequalled  record  of  half  a  century 
the  first  graphite  paint  made  and  always  the  first  in  quality 
and  efficiency  of  service. 

For  special  information  and  illustrations  of  prominenl  structures 
tected  with  this  product,  write 

JOSEPH   DIXON  CRUCIBLE  CO. 

f.  is  John   Hancock  r.iiilcliiivi  BOSTON,  MASS. 


By  its  absolutely  uniform  quality 
has  won  the  confidence  and  unquali- 
fied endorsement  of  Engineers  and 
Builders  throughout  the  Country. 

Used  exclusively  on  many  of  the 
most  important  engineering  works 
in  more  than  eighteen  hundred  cities 
and  towns  in  the  United  States  and 
on  fifty-five  railroad  systems. 

A  list  of  places  and  buildings  where  "Dragon" 
Cement  has  been  used  in  the  past  twenty-one 
years  will   be  sent  on  request. 

CORRESPONDENCE    SOLICITED 

Address 

<^Sf»2^jl        The  Lawrence  Cement  Company 

^^S^^rf^8fW^  new  york 

*i^RS§Si3l|^  Lawrence  Portland  Cement  Company 

V^'lfe'*  ■  ^»lffiv  PHILADELPHIA 

^^^^^^T  The  Howards'  Company 

^**UJ3^^  NEW  HAVEN.  CT. 


PUMP  MAKERS  FOR  50  YEARS 


Lift  and  Force  Pump 
Nos.  8  and  10 


Trench  Pump,  Nos.  2,  3  and  4 

EDSON 
PUMPS 


Edson  Diaphragm  Pumps  are  used  all  over  the  world  for  raising 
large  quantities  of  water  full  of  gravel,  sewage,  etc.,  by  hand  power. 

The  Trench  Pumps  are  in  use  by  fully  twenty-five  per  cent,  of 
the  railroads  and  water  works  in  the   United   States,  and  by  .i  large 

iortion  of  the  excavating  i  ontrai  tors.     This  is  an  open  disi  h 
pimi p.  made  in  three  sizes. 

The  Lift  and  Force  Pumps,  also  made  in  three  sizes,  used  by 
prospectors  .mil  miners,  i"i  deep  trench  work,  odorless  excavating, 
pile  sinking,  and  for  forcing  cement  into  quit  ksands,  are  well  worth] 
of  j  .Jin  I  onsideration. 

Edson   Pumps  .or  portable  and   non-chokable,   pumping  anything 
liquid  enough  to  How. 
Si  nd  i"!  booklets  telling  what  they  have  done  foi  others. 

EDSON  MANUFACTURING  CO. 

250  Atlantic  Avenue         -       Boston,  Mass. 

I  si  ABLISHED   1850 


GEORGE  M.   EDDY  $  CO. 

345  to  353  Classon  Avenue,  BrooKlyn,  N.  Y. 


csow^ 


COTTON  TAPES 
LINEN  TAPES 
STEEL  TAPES 


Pioneers  of  the  Tape  Manufacturing  Business  in  America 

And  the  only  firm  giving  its  whole  time  and  entire  attention  to  the 
manufacturing  of  tape  measures 


Warren  Foundry  &  Machine  Co. 

ESTABLISHED  1856 

Works  at  Phitlipsburg,  New  Jersey 

Sales   Office,    111  Broadway,  New  York 


Cast    Iron,    Water 
and  Gas 


PIPE 


From  3  to  60  in. 
in  diameter 


Also  all  Sizes  of  Flanged  Pipe 
and   Special   Castings 
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STANDARD 

CAST  IRON  PIPE  &  FOUNDRY  COMPANY 

BRISTOL,  PA. 


MANUFACTURERS   OF 

CAST  IRON  PIPE  FOR  WATER  AND  GAS 

SPECIAL  CASTINGS 
GENERAL  FOUNDRY  AND  MACHINE  WORK 


i- 


• « 


Joseph  S.  Keen,  Jr. 
President  and  General  Manager 


George  M.  Bunting 
Vice  President  and  Treasurer 


H.  Bayard  Hodge 
Secretary  and  Assistant  Treasurer 


Wi.  H.  Roth 
Assistant  Secretary 


American 
Pipe  and  Construction  Company 


Engineers  and  Contractors 


INo.   112   NORTH    BROAD   ST, 


PHILADELPHIA 


J.  VV.  Ledoux,  M.AM.  SOC.  C.  K. 
Civil  Engineer 


James  H.  Dawes 
Supt.  of  Construction 


ii  a i;hi  n  Perot  Keen 
Supt.  Operating  Dept. 
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BAUSCH  &  LOMB 
Engineering  Instruments 

^j  In  constructing  our  instruments  we  aim  to  make  them  as  perfect  as  possible. 

Cfl  The  circles  on  our  transits  are  divided  upon  automatic  engines  constructed 
by  ourselves. 

^  Our  instruments  are  equipped  with  lenses  of  the  best  optical  glass  ground  to 
the  most  carefully  computed  formulas  and  embodying  the  highest  corrections. 

€fl  We  do  not  make  nor  attempt  to  sell  an  instrument  in  which  the  purchaser 
may  not  take  the  same  pride  in  its  use  that  we  do  in  its  production.  We 
know,  and  the  engineer  knows,  that  a  cheaply  constructed  instrument  will 
never  be  anything  but  the  defective  piece  of  mechanism  it  was  to  begin  with. 

^  Descriptive  literature  on  request. 


Our  Name  on  a  Photographic  Lens.  Microscope,  Field  Glass, 
Laboratory  Apparatus,  Engineering  or  any  other  Scicnlili, 
Instrument  is  out  Guarantee, 


Bausch  &  [pmb  Optical  (5. 

■■i«     >  «'  Q  ►  WASHIHCTON  CHIC  AC  O  SAN    TR  VNCISCO 

*DOH    liOCHLSTtili.N.Y.    r*ANKrofti 


Connecticut  Trap-Rock  Quarries 

INCORPORATED 

CRUSHED  TRAP-ROCK 

FOR  BALLAST,  MACADAM,  CON- 
CRETE,   WALKS,    DRIVES,    ETC. 

OFFICE 
46  MEADOW  STREET,       NEW  HAVEN,  CONNECTICUT 

HOTEL  GARDE  BUILDING 


Shipments  by  Rail  to  all  points  reached  by  The  N.  Y.,  N.  H.  &  H.  R.  R.  Co. 


Daily  Capacity  of  Crushers,  4,000  Tons 


JUFKiN 


□3d 


the /ufkin Pule  £o. 
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Giant  Portland  and 
Union  Rosendale  Cements 


Manufactured  by  American  Cement  Co.  of  Pennsylvania 


Important  Work  on  Which  these  Brands  were  Used 

\.      Sfork    Ni      Haven  &  Hartford  R.  R.  New  Cro ton  Dam  and  Aqueduct 

\  -rk  Central  >v  Hudson  River  Road.  United  Gas  A  ■  !oke  Co.,  Everett,    ' 

Pennsylvania    System     and     WeehawkenA        ,.  amission,  Boston!  Mass 

Manhattan  Shafts,  together  with  North 

and   East    River  Tunnels,  now  under       Wachusetts  Dam,  Clinton,  Mass. 

construction, 
Hudson  Co.'s  Eve  tunnels  undei  North  River.       ■|,""1K'  r,rk  Resi  '  u>- 

Atlantic     Avenue    [mprovements,     Brooklyn,       Hall  i 

N    N 

,     .  ,  '   .    \i  moi  J  ■  ;; kl  -  n.  N     ^ 

Brighton      Beach      Railroad     [mprovements, 

Brooklyn,  N.  Y.  Cross  Rivei  Dam,  Katonah,  N    ,i  . 

Re -In  forced  Concrete  Buildings 

i    irkCity,       Mergenthalei   Linotype  <  o.,  Brooklyn,  N.  Y. 
tory. 
impany,    New    Vork    «  ity,       Hanan    Shoe    (  ompany,    Brooklyn,    \      \ 

yFactory, 
m     Rubbei    I  o       ruckahoe,    N      V.,       Schwarzchild  .v  Sulzberg 

ible. 
McNultj  Company,  New   Vork  '  ity,  «o  storj        1<     H.    Long  Shoe    '  o.,   Framingham,  Mass., 

B  Gn  rk  City,       <  lommen  ial    Trust    Co.,    N  ) 

6 story  Hank  and  Office  Building. 
M  Mass.,       Host. .n  ,v    Albany    Railroad,    Boston,    Mass., 

IVai  ;  stoi  \  Warehouse. 


1,500,000  Bbls.  "&a 


brands   used   exclusively  in  construction   by 
Transit   Subway  Cons.  Co.   in   New    York 
City   and   Brooklyn 


United  Building  Material  Company 

30  Church  St.,  New   York   Cit \  101    Milk  St.,   Boston,   Mass. 

Quotations  Sent   Upon  Application 

i- 


Wharton  Special  Track  Work 

OF  SUPERIOR  DESIGNS 
FOR  ALL  CLASSES  OF  SERVICE 


WM.  WHARTON,  JR.  &  CO. 

INCORPORATED 
PHILADELPHIA,  PA.  JENKINTOWN,  PA. 

Manganese  Steel  Track  Work 

IS  OUR  SPECIALTY 


NEW  ENGLAND  REPRESENTATIVES: 

HARRINGTON,  ROBINSON  &  CO. 

178  HIGH  STREET  (Fort  Hill  Square) 
BOSTON,  MASS. 


EVERYTHING  FOR  ELECTRIC  RAILWAY  TRACK   CONSTRUCTION 
STEEL  BRIDGES— ROOF  TRUSSES— STRUCTURAL  STEEL 
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The  H.  Wales  Lines  Co. 

MERIDEN,  CONN. 

DISTRIBUTOR     OF 


Portland  Cement 

Dexter  Portland  Cement  used  in  the  following  moork  : 
"  bai  rels  in  Drj   I  ><>,  k  No    2,  Boston  N.i\  \    \ 
Masonr)  ol   General  U.  S.  Granl  Monumi  nt,  Washington,  D    I 
Haughton  Hall,  Yale  University 

National  Ffre  Insurance  Company,  new  building,  Hartford 
X.  V.,  X.  II.  &  II.  R,  R.  c,i..  bridgi   and  retaining  walls,  Bridgeport 
Lilley-Swift  &  Company,  markel  house,  Waterbury 
foseph  Loth  &  Company,  silk  mills.  Nor  walk 
V  w  London  <  m  National  Bank  building,  New  London 

ii  ional  ( 'liuirli,  Naugatuck 
Town  Hall,  Meriden 

Union  Ml      I  iany,  factory  building,  New  Britain 

I  tanbui  v  I  lospital,  I  (anburj 

&    rowne  Mfg.  Company,  iqio  factor)  additions,  Stamford 
tc,  n  ollej  '  oad,  New  I  [aven  to  Wallingfoi  .1 
Connei  ticul  Company,  m>  Power  Stations,  tic 

Vitrified  Salt-Glazed  Sewer  Pipe 

Standard  and   Double  Strength 

A  full  line  of  all  sizes  and    fittings  in  stock  for    prompt  delivery 

BLUE    STOINE 
PILIINQ  ORAINITE 

Builders'  and  Contractors'  Material 


If  you  want 
the  best  in 
WOOD  or  STEEL 

See  Us 

The  Yawman  &  Erbe  wood  units  and  the  General 


Fireproofing  Company's  f  c^^5|^>  \  sectional  fire 
proof  devices  are  shown  in  our  oVStemS  StOFC 
in    variety    to    cover    every    possible   requirement. 

Special  Units 

for  the  convenient  filing  of  Maps 

Blue  Prints  and  Drawings 

THE    SYSTEMS    STORE 

179  Crown  St.,  New  Haven,  Conn. 

The  Tuttle,  Morehouse  &  Taylor  Co. 


HYDREX 

To  the  Members  of  the  Connecticut  Society  of  Civil  Engineers  : 

Whenevei  you  have  in  hand  an)  waterproofing  problem —  a  subway,  tunnel, 
floor,  reservoir,  swimming  pool,  bridge,  01  the  foundation  ol  a  building  submit 
is.  We  have  long  specialized,  nol  onlj  the  manufacture  of  waterproofing 
materials,  bul  the  making  of  waterproofing  methods  and  designs  foi  special 
conditions.  We  will  be  pleased  to  give  you  the  benefit  ol  this  varied  .>n<l  ex- 
tensive  experieni  e,  so  .1-  to  insure  the  besi  results  with  the  use  >>t'  out  produi  ts. 

Our  long -well-known  system  of  waterproofing,  "  The  Membrane  Method," 
consists  of  two  or  more  layers  ol  "  1  lydrex  "  Waterproof  Fell  cemented  together 
with  hot    "Hydrex"  Compound.     This  pliable,   watei  itum — whether 

ring  an  arch,  a  wall,  a  bridge  floor,  or  enveloping  a  tunnel — conforms  to 
the  final  conformation  ol   the  surface  waterproofed,  from  which  it  is  prai  ti 
apart,  and  which  it  prott  1  1-  and  insulates  under  all  conditions. 

"  When  in   Water  Remember  Hydrex" 

HYDREX  FELT  AND  ENGINEERING  COMPANY 

Manufacturers  and  Specialists  in  Waterproofing  Materials 
Washington,  D.  C.  120  LIBERTY  ST.,  NEW    ><>Kk       Factories:  Railway.  N.J. 


E.   D.    HAiWJWOIND 

HARTFORD,    CONN. 

Foundation  Borings       Artesian  Wells 

WINDMILLS,  ENGINES,  TANKS  AND  TOWERS 
Diamond  Core  Drilling 

We  remove  uncertainty  in  foundation  work  by  obtaining  actual 
samples  of  all  strata,  whether  same  is  sand,  quit  ksand,  gravel, 
1  lay,  bouldei  -  or  rot  k,  et< 

Antony  others,  we  have  mad  '   •  — 

l      S    Army  Engineers,  survey  oi  Connecticut  Riverand  Provi 
dence   Rivei  ;   Watei    Commissioners,    Hartford,   4,100  lin.   ft.; 
Bridge  Commission,    Hartford,   32  tests  to  bed    rock  ;  bridge, 
Derby,  Conn. ;  Water  Commissioners,  Meriden,  Conn. ;  Connec- 
ticut   River    Powei    Co.,    Brattleboro,    Vt.:  Tuttle   Brick   I 
M  iddletown,  <  '■  inn. 


Superior 
Graphite 

Paint 
Protects 


The  12,000  Tons  of  Structural   Steel  in  the  Plaza  Hotel 

It  has  been  used  on  many  large  bridges  and  buildings  in  Connecticut,  too 

May  we  tell  you  why  ? 


Stocks  of  "  Superior  Graphite  Paint  "  and  our  "  Superior 
Colors  "  carried  in  New  York  and  Boston 


Detroit  Graphite  Company 

PAINT   MAKERS 

135  Broadway,  New  York  HIT  Tremont  Building,  Boston 
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II    ["ER   II    \  I  I  IE,   I  vr.  JOHN  BKATTIE,  Jr.,  Exr. 

THE 

Estate  of  John  Beattie 

GRANITE  QUARRIES 

AT  LEETE  ISLAND  AND  HOADLEY'S  NECK 
OFFICE   AIND   WORKS,   UEETE    ISLAND,   COIN  IN'. 


Are  well  equipped  to  furnish  Plain  or  Dressed 
(iranite  in  Large  Quantities,  by  rail  or  water 
shipment.  Among  others,  have  supplied  Granite 
for  following  constructions: 

Piers,  Connecticut  River  Stone  Bridge,  I  Ian  lord.  Conn. 

Soldiers'  and  Sailors'  Monument,  -       Riverside  Drive,  N.  Y. 

The  New  Third  Avenue  Bridge,  130th  St.,   V  Y.  City 

Pedestal,  Statue  of  Liberty,  -      New  York  Harbor 

G        i.il  Anderson  Monument,      -  Pittsburgh,  Pa. 

Genera]  Flower  Monument,  New   York  City 

V  Y  .  \.   II.  \  II.  R.  I\ .  Co.  Improvement,      Bridgeport,  Conn. 
Residem  Newport,  l\.  I . 

New  Plaza  I  [otel,  New  York  (ii\ 

ik waters  al  Block    Island,  Duck  Island,  New   Haven,  Bridge- 
port .  etc.,  etc. 


FOUR  VESSELS  WITH   STEAM   POWER  TO 
HANDLE  HEAVY  MATERIAL 


LATHROP  &  SHEA 

23  Church  Street,  New  Haven,  Conn. 

General  Contractors 


STEAM  SHOVEL  WORK  OF  ALL  KINDS 

CONCRETE  OF  ALL  KINDS 

STEAM  AND  ELECTRIC  RAILWAY 
BUILDING 

POWER  PLANTS,  DAMS,  SEWERS 
ETC.,  ETC. 
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Test  Borings==Exact  Samples 

CORE  DRILL  BORINGS      FOUNDATION  TESTS 

FOUNDATIONS  FOR  HEAVY  ENGINEERING  STRUCTURES  INVESTIGATED 

Samples  of  .ill   materials  penetrated   saved   foi    i I  and   insp 

lion.     Samples  of  sand,  gravel,  qui<  ksand,  <  lay,  hard] 
shown  in  same  condition  as  it  is  from  where  it  is  taken. 

CORE  SAMPLE  FROM  ROCK 

Samples  from  various  strata  of  rock  encountered  foi  investigating  the  nature  and 
extenl  oi  rock  in  new  quarries,  mini  s,  etc.     The  actual  stone 

is  b r o u gh  1   up  '  'lion. 

Artesian  Wells,  Windmills,  Pumps,  Drilling   Machinery,  Well  Supplies 
Elevated  TanKs  for  Sprinkler  System  of  Fire  Protection 

G.    L.    GRANT 

58    Belcien    St.,    Hartford,  Conn. 


The  Sessions  Foundry  Co. 

BRISTOL,    CONNECTICUT 


low 

Price* 


Sewer  and  Subway  Manhole  Castings 
Sewer  Catch  Basin  Castings,  etc. 


To 

Order 


Prompt  Shipments 


Write  us  for  estimates  Deliver  .u  ,m\   point 


Over  50,000  Miles  in  use 

Showing  the  unprecedented  approval  of  the  Base  Supported 
Rail  Joint  by  Railway  Managers  after  fifteen  (15)  years'  service 


Weber  Joint 


Received  the 
Highest 
Awards 

Paris,   1900 

Buffalo,   1901 

St.  Louis,   1904 


MADE  FROM 

ROLLED  STEEL 

TO  FIT  OVER  325 

SECTIONS    OF 

RAILS 


Continuous  Joint 


Catalogs  at  Agencies 

Baltimore,  Mil.         Pittsburg,  Pa. 
Boston,  Mass.  Portland,  Oregon 

Chicago,  111.  San  Francisco,  Cal. 

Denver,  Colo.  St.  Louis,  Mo. 

New  York,  N.  Y.     Troy,  N.  Y. 


London,  E.  C,  Eng.       Montreal,  Can. 


Continuous  Girder  Joint 


The  Rail  Joint  Company 

GENERAL  OFFICES: 
29  West  34th  Street,  New  York  City 

Makers  of  Base  Supported  Rail  Joints  for  Standard    and    Special    Rail    Sections 

also  Girder,  Step  or  Compromise,  Frog  and  Switch,  and  Insulating 

Rail  Joints,  protected  by  Patents 
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THE  Pennsylvania  Railroad  Termi- 
nal in  New  York  City  is  the  i  en- 
tral  feature  of  an  improvement  whose 

total  cost  will  reach $ioo,ooo, >.    It 

is  a  magnificent  structure  built  for 
efficiency,  almost  regardless  ol  i  ost. 

It  is  covered  with  a  Barrett  Spec  :i- 
fication  Roof,  with  vitrified  tile  sur- 
face. 

Would  such  a  roof  have  been  used 

on    this    magnificent,    modern,    fire- 

■    structure    it    anything   better 

could    In-    obtained    at    any    pi  ice  "t 

Surely  not. 

!  :.n  rett  Specification 
Roof   iv  tin-  most    ei  onomii  al 
■  ovei  ing  yi  !■     A  nd  it  has  a 

u  tion 
behind  it. 


In  addition  to  the  great  root,  the 
foundations  are  waterproofed  with 
<  Oal  Tai    Pitch   and    Felt — tin     - 
materials     as     are     used     in     B; 

Specification  !<• 

Before  construction  was  com- 
men<  ed,  a  can  ful  study  was  made 
by  the  chemists  of  the  Pennsylvania 

Terminal    Co.    of   many    watei  ; 

impounds,  with  the  result  that 
it  was  decidi  d  to  us,-  Coal  Tai  Piti  h 
instead  of  Asphalt. 

About    ;  mnds   of    Bar- 

rett's    pitch     wei  e     used     for     tllliln  - 

ground  work  and  roi  il 

I  lai  1 1  it  Spei  iii.  ation   should 
be  in  the  hand-  an  hitect, 

engineei   and   owner   of    buildings. 
(  op}  of  it  free  on  i  equest. 


Barrett  Manufacturing  Company 


New  York       Chicago       Philadelphia       Boston       St.  Louis       Cleveland 
innati        Pittsburg       .Minneapolis        Kansas  Cit) 
New  ( )r!  London,  Eng. 


r 


Alpha 
Portland  Cement 


THE   RECOGNIZED 

STANDARD 
AMERICAN   BRAND 


Alpha  Portland  Cement  Co. 

NEW  ENGLAND  DEPARTMENT 

521,  522  and  523  Board  of  Trade  building 
BOSTON,  MASS. 

F.  N   KINNEY,  Manager 
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The  Leading  Pavement 

The  following  is  an  extract  from  the  "  Municipal  Journal  and  Engineer,  "  of 
March  4,  1908: 

Relative  Amounts  of  Various  Pavements 

"  In  New  England  we  find  eleven  different  kinds  of  paving,  aside  from 
adam.     Of  these,  stone  block  leads  in  quantity,  and  the  others  arrang<    them- 
selves in  the  following  ordei     gravel,  brii  k,  i  obblestone,  bitulithic,  asphalt,  Has- 
s.mi,  wood-block,  asphaltine,  asphalt  block  and  bituminous  macadam." 

"  I.:isi  year  the  largesl  amount  ol  paving  was  stone  block,  followed  t>\  Has- 
sain.  gravel,  brick,  bitulithic  and  wood-block,  in  the  ordei  given." 


> 


HASSAM  PAVEMENT  ON  OAK  STREET.  NEW  HAVEN.  CONN. 
Laid  by  The  Connecticut  HassatD  Paving  Co. 

Information  and  estimates  foi  tin-,  most  populai  kind  of  pavement  furnished 
mi  application  to 

The  Connecticut  Hassam  Paving  Company 

902  Chapel  Street,  New  Haven,  Conn. 


Metal  Tanks 


We  are  the  builders  of  those  hemispherical  bottom 
elevated  steel  tanks  which  you  have  probably 
noticed  in  various  parts  of  the  country.  We  have 
done  work  of  this  character  in  44  states  and 
territories  of  the  United  States,  in  6  of  the  provinces 
of  Canada,  in  Mexico,  Cuba,  the  Panama  Canal  Zone 
and  the  Philippine  Islands. 

The  illustration  shows  a  structure  which  we 
recently  built  for  the  Louisville  Water  Co.,  of 

Louisville,  Ky.  This  is 
the  largest  tank  of  its 
kind  in  the  world,  having 
a  capacity  of  1,200,000 
gallons  and  a  height  of 
220  feet  from  the  top  of 
foundations  to  the  maxi- 
mum water  line  of  the 
tank. 


We  are  prepared  to  de- 
sign, manufacture  and 
erect  these  tanks  of  any 
practical  dimensions  in 
any  part  of  the  world. 

Our  booklet,  "Metal 
Structures,"  mailed  upon 
request. 


Chicago  Bridge  and  Iron  Works 


105th  and  Throop  Streets 


Chicago,  Illinois 


The  T.  A.  SCOn  CO.,  Inc. 

NEW  LONDON,  CONN. 

Contractors  for  MARINE  CONSTRUCTION 


Steel,  Concrete,  Wood 
and  Sheet  Piling 

Bridges,  Cofferdams 
Foundations,  Wharves 

Marine  Railways  and 
Seawalls 

Dredging,    Pile-driving 
Transportation 


DIVERS  AND  STEAM  PUMPS  AT  SHORT  NOTICE 

Submarine    Pipe    installation    for    water-works,    sewers 
gas  or  compressed  air  mains  or  conduits 

CALL,  WRITE,  TELEPHONE,  TELEGRAPH  OR  WIRELESS,  DAY  OR  NIGHT 


MORE  DURABLE 
THAN  GRANITE 


WOOD  BLOCK 


HE    SILENT 
PAVEMENT' 


{)NE  of  the  greatest  objections 
found  in  American  cities  by 
those  coming  from  abroad  is  the 
terrific  noise  arising  from  the  stone 
or  other  forms  of  pavement.  This 
noise  is  almost  completely  done 
away  with  by  the  use  of  wood 
blocks,  and  instead  of  the  nerve- 
racking  din  from  the  obsolete  gran- 
ite blocks,  we  have  a  smooth,  quiet 
pavement  which  permits  of  open 
windows  in  office  buildings  and 
residences  during  the  summer 
months  without  interference  with 
the  carrying  on  of  business. 

There  are  many  grades  of  wood 
blocks,  and  if  wood  blocks  treated 
in    inferior    ways    and    improperly 


laid  are  placed  on  the  streets  of 
our  great  cities,  it  can  only  result  in 
the  discrediting  of  pavements  of  this 
class,  as  has  been  the  case  with 
asphalt  pavements.  For  this  rea- 
son, the  U.  S.  Wood  Preserving 
Company  has  continually  endea- 
vored, even  at  a  great  expense,  to 
maintain  a  high  standard  of  excel- 
lence for  its  work,  and  the  result 
has  been  that  during  a  period  of 
some  ten  years  no  repairs  have  ever 
become  necessary  on  any  pave- 
ment laid  with  U.  S.  Wood  Block 
because  of  Wear.  This  is  a  record 
which  would  be  hard  to  equal  in 
any  other  form  of  pavement. 
Illustrated  booklets  on  request. 


U.  S.  Wood  Preserving  Co. 

165  Broadway,  New  York  City 
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The  Records 

of  Civil  Engineering 

^  The  Engineering  Record  has  grown  big  and  strong  with 
astonishing  rapidity.  A  very  few  people  have  said  the  growth 
was  fiberless,  but  they  were  cntics  biased  by  their  own  interests. 
The  growth  could  not  possibly  have  occurred  unless  it  were 
healthy,  for  it  did  not  come  from  a  few  people  in  a  single  suite  of 
offices;  it  came  from  engineers  and  contractors  everywhere  who 
were  trying  to  build  things  well. 

Cfl  Why  it  grew  so  greatly,  why  it  is  growing  stronger  every  day, 
is  quickly  told.  One  of  the  men  whom  American  Engineers 
honored  with  the  highest  gift  at  their  disposal,  the  Presidency  of 
the  American  Society  of  Civil  Engineers,  was  George  S.  Morrison. 
In  his  scholarly  essays  on  "  The  New  Epoch,"  there  is  this 
passage : 

"  He,  the  civil  engineer,  is  the  priest  of  material  development, 
of  the  work  which  enables  other  men  to  enjoy  the  fruits  of  the 

great  sources  of  power  in  nature He  is  the  priest  of 

the  new  epoch,  a  priest  without  superstitions.  But  if  this  profes- 
sion is  to  do  the  good  work  of  which  it  is  capable,  the  true  spirit 
of  individual  immolation  which  has  characterized  the  devoted 
priest  of  all  ages  must  be  found  among  its  members.  The  pro- 
fession can  only  do  its  future  work  by  trained  minds  working 
together." 

^  The  Engineering  Record  helps  trained  minds  to  work  together. 
It  is  true  to  its  name,  Engineering  Record,  a  chronicle  of  what 
is  worth  recording  in  its  field.  The  many  thousands  who  read 
it  do  not  do  so  as  a  punishment,  they  do  not  have  it  thrust  on 
them  like  a  tax  bill  that  cannot  be  avoided.  They  buy  it  because 
it  is  about  the  most  important  part  ol  tlnir  resources  for  advance- 
ment, even  il  it  does  cost  only  three  dollars  a  year. 

Engineering  Record 

239  West  39th  St.,  New  York 


EXPANDED    METAL 

AND  TWISTED  STEEL  RODS 

FOR  REINFORCING  CONCRETE 

Atlas  and  Giant 

PORTLAND  CEMENTS 


EXPANDED    STEEL    LATH 

PAVING  BRICK 

PROMPT  DELIVERIES  MADE  FROM  STOCK  AT 
NEW  HAVEN 


35 


The 


O'Brien  Construction  Co. 


General  Contractors 


57o  Morris  Park  Ave. 


INew    Vork    City 


EVERY    BAG    ALIKE" 


PORTLAND  CEMENT 


THE  HIGHEST  STANDARD 
ATTAINABLE 


mtiKSS  SAMUEL  H.  FRENCH  &  CO.  saaaa  J 

The  "Right  Hand"  of  Strength  to  all  Cement  Construction 


REPRODUCE  YOUR  COUNTY  MAPS  IN 

IN-ko-graF 

BLACK     LINES    ON    A     PURE    WHITE    GROUND 

SEND  FOR  CATALOGUE  AND  SAMPLE 


Everything  for  DRAWING 
All  kinds  of  PRINTS 


SOLTMANN ' 


25   E.  42d  Street 
New  York 


CHEMICAL  AND   PHYSICAL  LABORATORIES 

OF 

DR.  CHAS.  F.  McKENNA 

Office,  Hudson  Terminal  Building:,  50  Church  Street,  New  York  City 


BUREAU    OF    INSPECTION 

Headquarters  for  Standard  Tests  of  Materials,  Specifications,  Inspection 

and  Control  on  great  works,  and  for  Expert  Services 

in  Chemical  Engineering 


Engineers'  Improved  Transit  with  Bubble 
To  Telescope  and  Vertical  Circle 

a  transit  that  meets  all  requirements. 

Thorough  construction  Selected  lenses 

Powerful  achromatic  terrestrial  telescope  about  u  inches  long 

We  build  instruments  scientifically  and  cater  to  the  particular  engineer 
who  wants  special  constructions.     Our  catalog  on  application 


KOLESCH  &  COMPANY 


ESTABLISHED    1885 


138  Fulton  Street 
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NEW  YORK 


C.  L.  BERGER  &  SONS 

No.   37    Williams  Street,   Boston,   Mass. 
IMPROVED  ENGINEERING   &  SURVEYING  INSTRUMENTS 

^T  I  :  their  instrument  r»w»- 

^-U .'■  in  manipulation;  lightness  ,(<nt/'i>i 

ment   under  varying  tempera 
tremor,  even  in  a  strong  wind;  <//.  i 

■  ■■  i  fa  •  r. 

^T  These  instruments  arc  in  genera]  use  by  the  United  States 
^-UGovernment   engineers,   geologists  and   surveyors,   and   the 
range  of  instruments,  as  made  by  them  foi  river,  harbor,  <  ity, 
bridge,  tunnel,  railroad   and  mining  engineering,  as  well  as 
those  made  for  triangulation  01  topographical  work  and  land 
larger  than  thai  oi  an]  a  in  the 

i  ountry. 

Illustrated  Manual  and  Catalogue  Sent  on  Application 


WILLIAM  R.  CONARD 

Assoc.  Amer.  Soc.  C.  E.,  Assoc.  M.  Amer.  Soc.  M.  E. 

Inspection  of  Rails,  Bridge  Materials,  Building  Materials  of  Iron  and 
Cars,  Locomotives,  etc. 

i.ilty  :      Inspection  of  Pipe  and  Specials  and  all  Wain -Works  Materials, 


322   High  Street 


BURLINGTON,  N.  J. 


The  Edward  Balf  Company 


26  STATE  STREET,  HARTFORD,  CONN. 


GENERAL    TRUCKMEN 
AND       CONTRACTORS 


BUILDING  STONE 


CRUSHED  STONE 


SAND 


GRADING 


EXCAVATING 


Pacific  Flush  Tank  Company 

J84  LA  SALLE  STREET,  CHICAGO,  ILL. 

Manufacturers  of  the 

Miller  Automatic  Siphon 

FOR  INTERMITTENT  FLUSH  TANKS 


Used  for  Flushing  Street  Sewers 


No  Moving  Parts 


No  Joints 


No  Little  Traps 


Received  the  Highest  A<ward  in  its  Class  at  the  World's  Columbian  Exposition 
for  Simplicity  of  Construction,  Effectiveness  and  Reliability 


New  Haven,  Conn.,  March  ist,  1910, 
The  sewage  filtration  plant  for  Springside  Home,  New  Haven,  is  equipped  with  an 
eight-inch    special    Miller  Siphon,   and    has    worked    satisfactorily    since    put    into    operation. 
September  23,  1899. 

(Signed)  H.  J.  Kellogg,  C.E. 


Each  Siphon  Guaranteed  Absolutely 


Send  for  Illustrated  Catalogue 
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FRANK  OBERKIRCH.  President 

GEORGE  C.  SIMONS.  Set  v  and   I 

..<   .<   ,«*  .<   jt 

St. 

Marys  Sewer  Pipe  Co. 

Sewer  Pipe,  Flue  Linings 

and  all  other  day  products 

St  Marys,  Pa. 

Long 

Distance   Telephone 

The  Stoddard-Brown  Co. 

Engravers 

66  CENTER  STREET 
NEW  HAVEN,  CONNECTICUT 


'T^HESE    Proceedings  reach   some    2500    engineers    and    con- 
-*-       tractors  throughout  the  country.     No  like  publication  that 
we  know    of   provides    the    same    amount    of   advertising  for   so 
small  an  expenditure. 

For  rates  and  space,  address 

J.  FREDERICK  JACKSON, 

Secretary,  New  Haven,  Conn. 


DO  NOT  FORGET  OUR  ADVERTISERS 


THEY  ARE  ALL  FIRST  CLASS  AND  RELIABLE 


PATRONIZE  THOSE  WHO  PATRONIZE  US 


Please    Mention   this    Publication   in    Addressing   Them 
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BITULITHIC 

The  Ideal  Boulevard  Pavement 


Because  it  is  Sanitary,  Dustless,  Non-Skidding, 
permanent  pavement,  and  it  gives  security  against 
falling  horses. 

Bitulithic  combines  the  inherent  stability  of  the 
mineral  aggregate  with  the  cementing  qualities  of 
the  bituminous  cement  and  produces  a  smooth, 
Dustless,  Waterproof  pavement,  Bitulithic  beautifies 
the  city  and  enhances  the  value  of  property  more 
than  any  other  pavement. 

VALIDITY  of  basic  patent  SUSTAINED  BY 
THE  SUPREME  COURT  OF  THE  UNITED 
STATES. 

Write  to-day  for  explanatory  booklets 


Warren  Brothers  Company 

59  TEMPLE  PLACE 
BOSTON,   MA^JS. 


REGISTERED  TRADE  MARKS 

Bitulithic,"     "  Warrenite,"     "  Bitustone,"     "  Bitrock  " 
"Puritan,"    "Bituminous  Macadam" 


ESTABLISHED  1845 


INCORPORATED  1900 


W.    «&    L.    E.    GURLEY 


TROY,    IN.  Y. 


FIELD  INSTRUMENTS  FOR 

Civil  and  Mining  Engineers  and  Land  Surveyors 


■  -'   -''  v\  4Mk 


Also  Manufacturers  of  Physical  and  Scientific  Laboratory  Apparatus 
Standard  Weights  and  Measures,  Accurate  Mercurial  Ther- 
mometers, Compasses,  Current  Meters,  etc. 

Branch  Factory :   Manufacturers'  Exchange  Building,  Seattle,  Wash. 

Complete  Catalogue  sent  on  request 


D.  E.  BRADLEY 
President 


GEORGE  H.  SAGE 
\  ice  President 


SEYMOUR  N.  ROBINSON 
Treasurer 


Berlin  Construction  Company 

STEEL  BUILDINGS,  BRIDGES 
AND     STRUCTURAL     WORK 


OFFICE  AND  WORKS:     BERLIN.  CONN. 


?20  Broadway 
SFH   YORK 


131  Sute  Street 
BOSTON.   KASS 


